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the Worlds News by Wireless 


Every Home Can Listen-in with a 
Simple Radio Outfit ~ See Page 21 


Usefal Things to Do With Tools Japan's New Naval Monsters 


200 New Practical Inve«:tions 


4 'WEENEY trained men are in demand 
= everywhere at good wages, $50 a week 
PU Pay Your Railway sine, trom garages tire shops, welding 
— —— Spoons, sito fons = Enea last 
six months farm products’ have. all gone 
Fare to Kansas City! fin iitve aus it kept running and 
My Bs ianomneemest deen ete ORS LY EE 
iouncement this season— _ w: are i, but 
You ‘egy alae to the world’s largest and best MEN’ ARE WANTED. Here's the proof: 
trade school at no more expense than if it were 
located in your home town, for I am rebating 
fares from any point in the U.S. to the 
‘Sweeney School. No advance in tuition. No 
extras. Just a fair, square rebate. 
No matter where you live, this _— 
brings the Sweeney Million Dollar feck Cit 


School right to your faye: "Put ‘on in touch with fi 
a HS es your doors Sam repair man. Excelent 


7 Trades 1 Srceney man 


— ———__——._ man is taught 

seven different trades. No extras, 

No books to buy. We teach by do- 

ing the actual work. Learn in 8 

weeks. You cannot get the Sweeney 

System of Practical any- 
whereelse, The system that train- 

ed over 5,000 men for Uncle Sam 

during the warand that has turned 

out an army of over 40,000 gradu- 

ates. You can hardly go any place in the 
world without bumping into a Sweeney man 
holding down some mechanical job and ready 
to greet a fellow Sweeney graduate. 


Fi y I will gladly send _my 72-page 
MOA ioresaea catsiog FREE Also a to 

Sony of the Sweeney School News, 
Sere, "Yon wif enjoy these "head she tee 
While stories of men 
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Send Coupon Right Now! 
LEARN A TRADE 


Popular Science Monthly 


1s etounded at my nea poser oer man end women. People actually went eu of their way od things for me—they seemed EAGER TO PLEASE ME" 


The Secret. of Making 
People Like You 


“Getting people to like you is the quick road to success—it's more important than ability," says this 
man. It surely did wonders for him. How he does it—a simple method which anyone can use instantly. 
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‘8 WHO LOORS BEFORE RE LEAPS BUILDS OF CYPRESS AND BUILDS FOR Kezrs~ 


REPAIR NOW WITH CYPRESS 


AND NEVER HAVE TO REPAIR AGAIN! 


“Too bad ‘the Wood Eter- 


nal’ wasn’t used at first. Then we 
wouldn't be bothering with this fix- 


ing up job.” 


True enough, 
“it’s the frequent re- 
pair bills that eat, 
the little holes in 
the bank account.” 


Why notstop them? 

“Build of Cypress and You Build But Once” 

but be sure you get the genuine 
“TIDE WATERY 


wom GY PRESS =~ 


and be sure it is “thoroughbred” lumber, whose 
superior manufacture is attested by the famous 
Cypress trade-mark shown below. Look for it 
on every board or bundle. Insist on identified 
responsibility. It means “double your lumber 
money's -worth.” 


It is possible that we might have a booklet you 
could use to advantage—we have 43 of them in the 
Cypress Pocket Library. me have plan-sheets— 
big and practical and artistic—and exclusive—and 
they cost us something—you nothing. Volume One 
contains the list. Also what the Government of the 
U.S.A. says about Cypress, “the Wood Eternal.” 
Our address ig below. What is yours? Is it all 
right to ask? 


All-round Helps Department 


| Southern Cypress Mfrs. Association 


| 1249 Poydras Bidg., New Orleans, La., of. 1249 Graham Bldg., Jacksonville, Fla. 
| Resist afro erica 


INSIST ON TRADE-MARKED CYPRESS AT YOUR LOCAL LUMBER 
| DeateNs. “Tr HE WASN'T Fr LET US KNOW leMEDIATELY 
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THINGS YOU 
NEED TO KNOW 


Fascinating Features in the 
next issue of Popular Science 
Monthly 


VERY well-informed man in 

‘America will want the news of 
some of the year's most interesting 
scientific achievements, described in 
the December issue of Popular Science 
Monthly. 

‘You will find in the December issue 
scores of fascinating bits of new 
knowledge which will make just 0 
many essential paving-blocks in the 
road to your own success. 

Here's a glance at some of them: 
‘Men Who Made Millions in Radio 
A story of how you can get in at the 
start on the infant game of wireless 
‘operating, and of what chances it wi 
bring you for adventure, st 

travel, and wealth. Read about men 
who started as office boys, and now, 
in their thirties, are millionaires. 


the Last Unknown 


exploration the world has 
Known? Do you know that when 
the present era of discovery is over, 
the earth’s surface will have practic: 
ally no unprobed secrets, and ex- 
plorers will have to turn to the moon. 
to seek really new adventures? Read 
in the December issue the story of 
where intrepid explorers are going this 
year, andof what they hope todiscover. 
Night Travel in Pullman Buses 
‘The most extraordinary motor news 
of the year concerns the new Pullman 
autobuses, which have been tried out 
for intercity travel. A remarkable 
article in the December issue gives 
the first picture to the American pub- 
overnight transportation 
ies will be like when the 
sleeper-bus systems are perfected. 
The New Car Has Its Say 
In this, the November number, you 
will find the first part of a remarkable 
debate on the question, “Shall 1 Buy 
a New or a Used Car?” The argu- 
ments brought forward on page 34 
of this issue in behalf of the used car 
will be answered next month by an 
expert, who defends the new car. 
Wireless Warfare Next 
If there is another war, just what will 
its battles look like? ' The disarma- 
ment conference, soon to be held in 
Washington, has set all mankind to 
thinking about the _ staggering 
methods of slaughter with gas and 
machinery which will inevitably char- 
acterize another international con- 
flict. Actual pictures of these meth- 
ods will be one of the most significant 
‘and startling features of the next issue 


of Popular Science Monthly. 
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Contents of 
the 
Home 
Workshop 


A department for the man who 
works at home with tools 
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“Worth ten times their 
price.” “I wouldn't send 
‘them back for a handful 
of diamonds." "I con- 
gratulate you on their 
excellence.” ‘Helped me to 
two raises in four months.”* 
“Better than a school of 
instructio 
them when I was laid 
and got further ahead 
than if I'd been on the 
job." 
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Electrical Guides Sod thew ign 
ports for you.” It is 30 easy to pay 
{or the Guides that you will scatoe- 
Iy tise the monthly payments, 


HAWKINS ELECTRICAL 
GUIDES 
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$75 Prize Contest for 
Home Workers 


Popular Seience Monthly is offer- 

ing each month a first prize of $50 

and a second prize of $25 for the 

best articles describing things 
hhome. Every reader is 
See page 92 
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‘See the New Ideas for Men Who Work at Home with Tools, Classified in the Home Workshop Index on Page 4 
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For Six Insertions 


Ever since Popular Science Monthly 
‘assumed its present popalar style, in 
October, 1915, it hax stood second in 
the volime of Classified advertising 
carried in i 


aadvertvers 
tently—month after month, year after 


‘been in proportion. In appreciation 
‘of those advertisers who find it prof- 
itable to be represented in every 
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WHY fas this book swept 
the country like wil 


“World's Greatest Pay-Raising Book” now sent Free 
your examination. 


2 Why have $00,000 ‘Sonvince you that it can rale_ your. 


of “Power of Wil! bee 
do fette those printed 
here continually pour fn from 
all over the country?! Why is it that 

le call “Power of Will” the "World's 
Greatest Pay ~ Raising Bookt™ — BE- 
CAUSE that is what "Power of Will 
is—it’s a Pay-Raiser. People want to 
make bigger money and they are willing 
to boost and. buy a thing that ‘shows. 
them how. “Power of Wil” shows the 
way to bigger pay. Read these letters 
And you will ee why. Tt has done it for 
others—and we olfer you free proof that 
it can do it for you! 

ct have always realiged what a strong 


for Tree examination. 


the places that you hay 
‘Develop. your wil 
power and 
You. Rich ‘opportunities 
Delving 


open ap 
et. You 

an resist. You will : 
‘over people. that you, never 
Sei, "Success—in whatever 

Srayou want i—will come as easily as 
disappointinent came belore, vd this is 
Jour opportunity to PROVE FREE that 


you can quickly pain the power that brings 
hese things!—And make bigger money! 
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What the Old Timer 


said to Charley 
by C.L.Hardy 


NLY a few years ago, Charley, 
the man whose name you see on 
that door was just where you are today, 

“L remember the day he came to 
work for us. He didn't know much 
sont the business But he was alway 
asking questions—always anxious to 
learn. 

“And by and by we got to noticing 
that Billy Stevens was getting ahead of 
some of us old fellows who had been 
around here for years. 

“L can remember as clearly as though 
it were yesterday, the day Billy showed 


old Tom Harvey how to figure out the === 


pitch of some new bevel gears we were 
‘making on an important contract. 
“Tom told me afterward how re- 
spectful Billy was—nothing fresh, or 
"T know it all’ about He just 
made a suggestion and showed Tom a 
quicker way to start the problem and 
a shorter, surer way to finish it 

“One day I said to him—Where’d 
you get hep to all that fancy figuring, 
Bill? We were eating lunch and he 
was reading some little book he always 
carried, He looked up at me and said 
innocently: ‘Ob, I just picked it up!” 
T knew different than that, #0 I quizzed 
hhim until he told me the whole story. 

“ ‘Did you ever notice the old men 
siround the shop,’ he asked—'the men 
with families who drudge along day 
in and day out—never getting any- 
where? I admitted that I had noticed 
quite a lot of them. 

“"Well,’ he said 'T made up my mind 
I wasn’t going to spend my whole life 
in a humdrum job at small wages. So 
T took a home-study course with the 
International Correspondence Schools 
that would give me special training for 
this business. 

“T tell you frankly that I never 
dreamed it would be so fascinating and 
0 helpful in my work. I’m making 
mighty good money—twice as much as 
formerly—and I’m going to have even 
a bigger job around here some day.” 

“Well, Charley, that boy went 
straight on up. The members of the 


i 


" 
Ii Ii 


mi | 


firm heard about his studying in his 
spare time and encouraged him to keep 
‘on. You see where he is today. 

“And I—I'm still plugging along at 
the same old job—struggling to make 
both ends meet. I had just as good a 
chance as Billy Stevens, but I let it slip 
by. Yes, I let it slip by. 

“Now, Charley, you've got to want 
your training bad enough to get it. 
‘That's as far a5 I can help you; you've 
got to do the rest yourself 

“I've seen a lot of young men come 
into this business. ‘Those who went 
ahead were always those who trained 
themselves for the job ahead. You can 
do the same thing. 

“Start now! It will take only a 
moment to sign and mail that coupon. 
Tt doesn’t obligate you in any way. But 
it's the most important thing you can 
do today. Some day I know that you 
vill come to me and thank me for what 
Tm telling you.” 


‘The Old Timer is right. The good 
jobs invariably go to the trained men. 
‘The I. C. S. will help you get this 
training. 


No matter where you live, the 1. C, 
S. will come to you. No matter how 
limited your previous education, the 
imply-written, wonderfully-illustrated 
1.C.S. textbooks make it easy to learn, 

This is all we ask: Without cost, 
without obligating yourself in any way, 
put it up to us to prove how we can 
help you. Just mark and mail this 


‘coupon. 
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FREDERICK J. Deeks &CO., Publishers, 1003 Michigan Av 


‘Books are For Sale at all Book Stores 


Wanted! Men to Kill These 
$5000-aYear Positions 


A Great New Field ax Yet Unthought of by Most Men 
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NERVE EXHAUSTIO 


By PAUL VON BOECKMANN 


How We Become 
‘Shell-Shocked in 
Every-Day Life 


Lecter ond Author of mumeroas ios and tetivs on Mental and Physical Energy, Respiration. Prchlog, Sesual Science and Nerve Caltare 


en tit ki, nai. Oy 'gse 
Eitrion hn nadeetabd the Sve mesntay of 
this atement. Its HELL: no other word 


HERE is but one malady more ter- 
I ible than Netve Eahaustion, and 


fan expresa It. At frst, the vietio i afraid 
fe wi 3 i grips i 
‘not die 0 great 


Meth the thought of selldestrvction. 
eww “shui neue Nore bank 
uptey.. The wonderful organ we term 

Nérvots Syetem consists of Counties mlions 
of col "These cell are Tearwoirs which 


Kh eet for Lie iat 
depends more upon Nerve Force than ot 
Toad we eat or even the it we breathe. 


Nerve Exhaustion isnot a malady: that 
‘comes suddenly. It may be years in develop~ 
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Investigations and deductions alwavs brought 
ime bach 


‘to the immutable teuth that Nerve 


Tei thar the 
maintenance ol 
in onder. 


tea single factor inthe 
alt that che ecves be 


raved, does not injure 
melon. The elect 
"Thovende lost their reason 


the nerve fibers 
entirely mental 
therchy, over 185 eases from New York alone 
being fs arylusas forthe insane.” Many tore 
thousands became nervous wrecks. The 
strongest men became paralyzed so that they 
‘could not stan eat or even speak. One-third 
fal the horpitat easce were tnerve eases," all 
‘due to exennive straia os the Sympathetic 
Nerwous Systen. 

"The milesasminute We of to-day, with its 
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‘ten you meet have “frazzled nerves.” 
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‘Our Health, Happiness and Syocess in ile 
demands that we face these facts under 
Standingly. I Nave written a Gl-page book 
tn this subject which teaches bow fo, pro 
tect the nerves from every-day Shell Shock. 
It teaches how to soothe, cali and care for 
the nerve how £0. pour them hah 
proper breathing ‘nd other “means. 
Scat of the took only 28 cents Remit 
‘coin or stampa, See address at the bottom 
page the tole does no meet you 
foils expectations, your money will be 
refunded, plos sour outlay of postage 

“Fhe bok "Nerve Fase the 
protiem for. you am), will enable you to 
Sinenone ‘Sour troubles understanding 
‘The facts presented wil prove 9 revelation 
fo" vou, aml the advxe given wil be of 
incaleulate value £0 you, 


Publishers Note: Prof. von Boeckman is the scientist who explained the nature of the myr- 


terloue Peychaphyoie For 


‘volved im the Coulon-Abbott Featay e preblem that has bated 


the leading sclentists of Amerien and Europe for more than thirty years, and full account 
SH which hes boon published im the March and Apel Inuce af Physteal Culture Mageaine: 
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“ae extracts from_ letters 
trom" peal who have en the akan 
were greatly benefited bythe teachings act 
fog erin: * 

St have gained 12 pounds 
‘your bool, Sind fe ao emerge. 
abou ‘Fven up hope of ever ning the 
‘aute of ny low weight.” 

"HT have, been ‘treated. by a number of 
sere specialist, ‘dave avled from 
country to country in an endeavor to restore 
fay nerves to normal," Vour ite book his 
{one more for te than all other tethonls 
combined 

"Your book did more forme for indigestion 
cogging 5 

‘My heart i now regular again and m 
serves are. ae. T thought" had heart 
rouble, tt fe was simply'a case of abused 
terves.” T have reread’ your book at east 
ten thine” 

‘rn write: Your ook has lord 
"ign he mering fee re 
ning of fervent cleared 
wis hal laey ll the 


me, much nT had three yeas age. 
fow slp soundly and am gaining welt, 
Tein agiacdoa ral daye'eore = 


The Prevention of Colds 


Of the various books, pamphlets 
‘eats which T have written on the subject 
‘of Health asd efficiency, none has attracted 
‘moee favorable comment than my. 
Bagg, Pow entitle the Prevention of 


"There it no human being absolutely im 
mune to Colds. However, people who 


rcathe correctly and deeply ate not casly 
susceptible to Colds, | This is clearly ex 
‘RCE. Other 


{ee Prevention of Colds. 


Grippe, Pneumonia or Tuberculosis, “More 
‘deaths resulted during the recent “Ela” epi= 
‘demic than were killed during the entire war, 
‘over 6,000,000 people dying tn India alone. 

‘A copy ofthe booklet “Prevention of Colds 
wil bezent Free upon receipt of 25¢. with the 
fook “Nerve Force.” Vou will agree: that 
this alone is worth many times’ the price 
‘shea for both books, "Address: 


PAUL VON BOECKMANN 
Studio 163, 110 West 40th St., New York 
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$500.00 for a| 
Single Drawing 


Imagine Martin S. De Muth's 
surprise "when the newspapers 
announced him the third prise 
winner in the Victory Hall 
Poster contest held in New York 
City. Until then he had been 
an unknown artist. In competi- 
tion with artists of international repute this Federal student 
won fame overnight. For a drawing which took 12 hours 
to complete he received a cash prize of $500.00. 

You can turn your liking for drawing into profit and pleasure. 
Under the guidance of the Federal staff composed of over 60 of 
America’s leading illustrators and cartoonists you can easily and 
wuickly learn the same principles that have brought men like Fox, 
Smith, King, Briggs and many others fame and fortune. 


Get This Free Book 


Lt Federal training develop 
to put your ideas on 

""A’Road To Bigger Thin 
world and explains the Fe 
and send 6c in stamps to 


wir talent and give you the skill 
for your free copy the 

Tt tells of opportunities in the art 
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wer. postage. 
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11028 Federal Schools Bldg., Minneapolis, Minn. 
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A $1000 Raise 


“_Williams is making $1000 a year more than 
youare but he is leaving the first of the month. 


“You may not know it, Carter, but I've had 
my eye on you for some time—in fact ever 
since I found out that you were using your 
spare time to read up on our business. That 
study has paid you, and us too, mighty well. 


“Judging from the way youmade good in your 
other positions I am convinced that you have 
the training and ability to do Williams’ work. 
‘Therefore, beginning with the first of 

month you will be promoted to Williams’ 
place at a $1000 a year more than you are 


now getting.” 


You Want a $1000 Raise Yourself 


nd a position of which you can be Our PROMO- 
adh position of tics ye car ke "Carters case is only 
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rARREN BIGELOW, the Finger Print Detective, was 

V making hie usual Feview in the mors newopapers 

He had just finished reading the press reports ofthe daring 

robbery of the offices of the T=-O—Company when the tele- 

hone on his desk rang. Central Office was calling, asking 
‘to come immediately to the scene of the robbery. 


and robbers of uncommon nerve, Saty-ve hundred. dallas 
incurreney_—the company pay rollwere oe a singe, 
‘Spparent clew had been ound by the pace, 


Finger Print Expert Solves Mystery 
(n hie arival,Baslow was greeted by Nick Aus, Ciel 
of Detectives, who had gone over the 
Maloy Warren, Yerce a job Ut has us stainped. T 
ope you'can unravel {for us 
cate tiating the district oficers ad the operatives from 
entral Ofices had_ almost given up the investigation. AY 
fours of frutiess csr ad 


‘were completly bal 
Taser and 
Back fo await the result ofthe 
Finger Print Detectives find: 
Inge "They were plainly awed 
his quit, nnated manner, 
aras manifestly impressed at the quick, in which 
seas manifestly impressed at mire wa 
Bigelow made his investigation. . 


Thief Leaves h 


of His Identity 


‘Almost immediatly Bigelow turned his atention to aheavy 
table which had been tipped up on its side. Examination of 
the glossy mahogany showed an excellent set of finger prints. 
‘The'thief might just as well have left his ealling card. 

“To makea long story short his prints were and 
{pen to Central Office, where they were matched with those of 
“Big Joe™ Moran, a safe blower well known to the police. 


=, Why dont You be a © 
Finger Print Expert? = 


able Evidence 


OO REWARD 


» TWO HOURS WORK 


Moran wassabregoenty caught and conited on Biglowt 
tnd finger ‘Mostot the money was recov: 
Scuivtethemeantinethe 1-O-Companyhadorfered a $0000 
‘Feward, which was given to Bigelow, bis pay for two hour's work 
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A NEW TOOL 


The SIMORE AUTOMATIC UNIVERSAL SQUARE 
Any Angle Instantly 


Lightning Change 


Protractor 
Square 

Alll in One Handsome 

Automatic Tool 


ALIGNED Fon CONVENIENCE 


Press thebutton and 
i angle 
locked in any posi- 
tion desired. 


A strong and useful 


time-saving tool. 


‘Biche and ecate Mitre ad as nd tue Octagon and ih 
wuare ‘sutomatically in_ predetermined positions ‘and. are hel 
figehy wail reeset by bution. Sing biadd te cer side arvl you have 8 
Bevel agar and protractor square, cling operator o compute and locate 
any ane 


‘Closets canaly Sine apace. Tena shacdn sly hand, 
Blade made of special steel, all parts standardized and interchangeable. 
‘els good to the hand, locks good to the eye. Guaranteed acct 
positive, durable and reliable, Built for accuracy and 5} 
Five tools in ot 
Every carpenter, mechanic and amateur will find the Simore Universal 
‘Square indispensable and no toolkit or work bench is complete without the 
Simore, the New Standard Square; 
7 amount (your personal check will be accepted) and the 
= Automatic, Satuare il be nent ou pel ost, oly guaranteed oh = 
[Besige eiietovenigte our New Toa Innovations and sure sllrs 
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THE SIMON & SKIDMORE MANUFACTURING CO. 
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How I Listen In on the World by Radio 


New, low-priced receiving-sets now bring 
amazing wireless adventures to every home 


P to the instant 

when T thrust a 

wire into the alr 
and pulled down some- 
body's jazz, I thought 
wireless was something 
like a fire extinguisher 
or a lifeboat—an emer 
gency apparatus for a 
ship to use in ease of 
accident, but of no im- 
mediate use to ordinary 
folks like myself. 

‘My great awakening 
to the romance of radio 
came when a friend of 
mine, who had the wire- 
lees hobby, urged me to 
purchase a cheap re 
coiving-set at an electric 
supply store. 

“What is the simplest 
wireless outfit that I 
can hear something with?” 
asked. He surprised me with 
his answer. 

“The simplest receiving-set 
consists of anaerial,a detector, 
a phone shunted around the 
detector, 


Seeing that T was in doubt, 
he went on to explain that 
wireless messages come 
through the air in electrical 
waves like ripples on a pond. 
‘The aerial, he said, was a wire 
put up in'the air. ‘The elec~ 
trical waves washed against it 
and some electricity trickled 
down to the detector. The de- 
tector, according to him, was 
a valve which let electricity go 


not in the other. ‘i 
gathered by the aerial from 
the passing electrical waves 


By Armstrong Perry 


Wake Up to Wireless! 

Do you realize that the use of radio out- 
fits for entertainments in the home is 
spreading through America like wildfire? 

Do you know that there are nearly half 
a million wireless fans in the country 
today and that the thing is only started? 


When the cel of 
wire in my bend 


ple, 1 nearly 
Jomped out of my 
shown, for righ 

my care T hear 


‘was alternating current 

called ‘a. ¢." for short. 
It changed its direction 
of motion more times a 
second than the needle 
fon a sewing-machine, 
But the detector changed 
‘the current so that it 
‘went into the telephone 
{in spurts, always moving 

the same direction, 
like steam from an en- 
gine exhaust-pipe, ‘That 
was plain enough. 

‘Then he went on to 
add that all I had to 
do to shunt the phone 
around the detector was 
to hitch one of the two 
Jose ends of the phone 
cord to one binding-post 
of the detector and the 
other loose end to the 
other binding-post, and 
‘that I was then to'hitch 
fone binding-post of the 
detector to any con- 
venient water-pipe by 
the shortest practicable 
piece of wire. ‘This was 
my ground-wire. The 
aerial wire was to be 
hitched to the other 
binding-post, and then T 
should be all set to re- 
ceive messages. This 
made two wires attached 
to each binding-post of 
the detector of the wire- 
Jess apparatus. 

‘The only adjustment 
I should have to make 
was on the detector. In 
this piece of apparatus 
the tip of a small wire 
rested on the polished 
surface of a piece of 
galena, or lead ore. The 
galena, he said, was 
more sensitive in some 


ots than in others, just as a person 
is more ticklish on the bottoms of 
his feet than elsewhere. If what I 
heard was not loud enough, he said T 
should have to move the wire till T 
found a tickle spot. 

Within a few days after this con- 
versation, I took home a complete 
radio receiver which had cost me only 
a few dollars. On my way home 
began to feel ridiculous. Why should 
I, who knew nothing about 
sch a mysterious and tech 
nical thing as wireless, ex- 
peet that I could pick up 
messages from the air with a | 
cheap outfit not much bigger 
than a baseball? However, 
that evening I brightened up 
the water pipe with a file, 
‘wrapped several turns of the 
ground-wire around it, {as- 
tened it tight, and dropped 
on a bit of ‘solder melted 
from an old tin ean. Then I 
stapled the wire to the mop- 
board and brought the end 
up to the table where my 
detector and phone lay. 
‘There I_made the connec- 
tions according to instrue- 
tions and put the receivers 
on my head. 

‘With one end of the aerial 
wire attached to the detector, I stepped 
‘out on to my sleeping-porch with the 
coll, While figuring out where to 
anchor the outer end, T put up my 
hhands to take hold of the galvanized- 
fron pipes that supported the canvas 
roof, When the coil of wire in my 
hhand touched the metal pipe, I nearly 
jumped out of my shoes, for right at 
my ear I heard—jazz!” That radio 
outfit couldn't wait for me to get the 
aerial up! It was using the porch 
frame. 

Tn the days that followed I spent 
hours listening in. Sometimes I heard 


ecciving-set, typical of out. 


This smal 

fits costing from $10 t0 $13, consists of 

tuner, a detector, and one phone. It ie 

said to have a telegraphic code range of 

Several hundred mille, depending on 
focal conditions| 


music, sometimes voices, but more 
often the dots and dashes of the inter- 
national Morse code. ‘These, of course, 
were unintelligible to me, and yet as 
time went on, certain combinations 
began to have a familiar sound. At 
nine-thirty every evening some station 
sent some sort of a message very slowly 
and distinctly, It occurred to me that 
I might copy it down in dots 

and dashes and later translate 


purchased my outfit. 
I tried the stunt one night and man- 
‘aged to translate this message: 
‘QST QST QST de NAH NAH 
NAH. 
“Amateur Broadcast: If you are 
interested in this broadcast, please 


ve regenera 
ive rertving set, with its wave length 
[oF 180 to 700 meters. Sets ofthis type 
tetail for about $125 
advise by mail, United States Navy, 
Radio Amateur Bureau, New York.’ 
At once I wrote a letter saying that 
I was very much interested. In reply 
I received a request to answer on an 
enclosed blank certain questions about, 
myself and my station and a promise 
that on receipt of the information the 
Navy would send me a copy of certain 
secret codes used in sending out mes- 
sages for amateurs. 
Promptly complying with the re- 
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quest, I was given a number as a regis- 
tered’ amateur and I soon began to 
recognize certain letters so readily 
that I could write them immediately, 
without going through the slower 
process of setting down dots and 
dashes and translating them later. 
Secret codes are made by substituting 
‘certain letters for others. For instance, 
where you receive an “a” it may 
mean “b" and s0 on, ‘The key 
furnished by the Navy en- 

ables you to decode messages. 

‘One night, to my astonish- 
ment, I found my own name 
at the beginning of a mes 
sage. Imagine the thrill 
with which I took out of the 
air a reply by the Navy 
Radio Amateur Bureau to a 
letter I had written them the 
day before! Let me tell you 
that it’s the thrill of a life- 
time when your government 
first communicates with you 
direct by wireless, and you 
get the message out of the 
air yourself, 

From then on the Morse 
code came easily. Listening 
in on the standardized form 
of the weather forecast, 
transmitted from naval sta- 
tions, was excellent practice, 
I soon found myself able to eatch the 
concentrated digest of the world’s 
news that is transmitted every evening. 
At first I would wrestle for an hour, 
trying to piece together disconnected 
letters that I had grabbed out of the 
rapidly running procession, but at Inst 
T came to a point where I could turn 
to the family during a three-minute 
intermission and tell them what was 
going on in London, Tokio, and Rio de 
Janeiro at the-moment, and add t) 
day's baseball scores. 

In the meantime my station was 
growing. ‘The first addition was a 
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Wines Wonders a Today and Tomorrow 

BBROADCASTING of news by rdiophone, and of ee: ‘he few is the perfection ofan extremely low-priced, 
tures, addresses, and concert, i being carried on from wide-range receiving-act that anybody can 

io “The sccond le the cimination of eatie Gaurbences that 


‘The third is a solution of the mystery of “pockets.” ‘These 
pa, Now York, where 
be beard. 


‘By using this conerete gun with its capacity of eighteen cube fet minute, 


‘more than nine thousand Teet of tunnel were lined in four mothe” tine 


Pneumatic Gun Lines 


CONCRETE lining nine inches 

thick was shot into place on the 
Overhead arch of the Caribou (Cali- 
fornia) hydroelectric tunnel by a 
pneumatic gun which placed eighteen 
cubie feet of concrete a minute. The 
tunnel was ten feet in diameter, and 
the maximum advance in twenty-four 
hours was 156 linear feet of arch, while 
an average of a hundred and five 
linear feet was maintained over a 
period of twenty-five days. The 
rapidity with which this tunnel was 
completed was largely due to the we 
of a pneumatic concrete ram. 

‘The new concrete gun differs from 
‘other machines previously constructed 
along the same general design in that 
the ‘charge is ‘started through the 
delivery pipe by a piston. Mixed 
conerete is deposited in the gun 
chamber. A normal air pressure of 
from ninety to one hundred pounds a 
square inch is used to. deliver the 
conerete only on the last two hundred 


Tunnel with Concrete 


feet of the distance from the mixer to 
the heading. The gun is mounted on 
wheels and is moved along the invert 
‘as lining progresses. The forms are 
‘built while the conerete is being placed. 
‘The construction of the gun is shown 
by the accompanying sketch. In 
placing the conerete, two guns were 
started {rom the center of the tunnel 
and worked outwardly toward the 
its, so that carpenters could be 
placing the forms ready for “shooting’ 
over the gun as it moved slowly back- 
ward. The discharge pipe was hung 
to the roof of the tunnel timbers, and 
the arch forms were then constructed, 
the key forms at the top being omitted 
at first, and put in in five-foot sections 
as the discharge pipe was removed. 
‘All concrete was mixed in a plant 
on the surface and sent by gravity 
through a twelve-inch wrought-iron 
pipe to cars in the tunnel. From here 
it was brought to the heading in trains 
of three ears, each of twenty cubie 
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ity. The entire load was 
dumped into the barrel of the gun 
from an overhead track. 

It was found that the quantity of 
air required depended on the length 
of the discharge pipe and the condition 
of the concrete. A dry mix needed 
fully twice as much air as a wet mix, 
but as long as the gun was never 
more than two hundred feet from the 
forms, an air compressor eapable of 
handling five hundred cubic feet of 
free air a minute was large enough. 

‘One of the reasons for the speed 
with which this concreting job was 
finished lies in the long bends used in 
the fiye-inch discharge line which 
lifted the concrete from the gun to 
the arch, and the elimination of hori- 
zontal angles. At best, the pipes were 
rapidly worn through by the abrasive 
action of the sand. It was found that 
pipe bent on a ten-foot radius gave 
the best results with the least wear to 
the metal, and that scouring action 
was reduced by using river gravel 
which would pass a 1}s-inch screen. 


Wing-Shaped Fuselage 
Helps to Lift Plane’ 


EARLY as broad as a barge, the 

fuselage of the Remington-Bur- 
nelli biplane, which has been flown at 
Curtiss field, carries thirty-two passen- 
gers. The machine was designed for 
‘eros-country passenger service. It has 
‘a wing spread of seventy feet and is 
driven by two 385-horsepower Liberty 
motors, at a maximum speed of 110 
miles an hour and with a sustained- 
fight ability of eight hours. ‘The 
camber of the fuselage corresponds 
with that of the wings. 

‘This function of the fuselage to life 
as well as to hold is an engineering 
novelty. When a great part of th 
bottom wing spread is given up to a 


‘The peculiar wing shape of the fuselage 
adds to the liting power of this plane 


complementary wing-fuselage amid- 
ships, it means there are possibilities 
of “fattening” the lower wing until 
the whole spread is used for passenger 
quarters. 
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A Silent Electric Motor 
for Phonographs 


NOISELESS electric phonograph 
motor recently invented by 
Chester I. Hall, of Fort Wayne, Indi- 
‘ana, promises to solve the long-stand- 
ing’ problem of replacing the spring 
motor with somesort of electrical drive. 
‘Most electrie motors produce a cer- 
tain amount of noise which has been 
difficult to eliminate, particularly since 
the motor is usually suspended just 
above the sound-chamber. In addi- 
tion to noiseless operation, an electric 
phonograph motor must have a high 


‘the pumping plant going 


)UR times in thirty-six hours the 

perator was compelled to thaw 
‘out the suction end of this isolated 
pump with a gasoline blowtorch. 
Variations of river level made it im- 
practical to insulate the pipe on the 
outside, and as the pump was operated 
only ten minutes in each hour, the 
water was continually freezing. If the 
pumpman had not been a chap of con- 
siderable ingenuity, he would have 
‘spent most of the winter on the cold, 
slippery riverbank warming up the 
intake. 


starting torque to get the record up to 
speed quickly and a constant speed 
through a wide variation of load, due 
to difference in sounds. 

‘The new motor, which is said to 
meet these exacting requirements, is 
of the induction type, similar in many 
ways to those used in watt-hour 
meters. It consists of a 
rotating element fastened 
to the shaft of the turn 
table and running between 
two field colls. ‘The rotor 
{s formed of a ring of copper 
of about six inches inside 
diameter and one and a 
half inches width support- 
ed from the main shaft by 
‘ cast-aluminum spider. 

‘The noise produced by 
the magnetic hum of the 
alternating current is dead- 
ened by suspending the 


Hand Truck also 1 


‘HIS one-man hand truck, for use 
in shipping-offices and ‘freight 


BS. to a horizontal position. 


‘Electrically heated strip in a amall pipe placed within the mction pipe keep 
‘throughout 


the severest winter weather 


Pipes Thawed from the Inside 


Instead, he overcame the difficulty 
‘with a section of unused pipe and four 
electric heaters, ‘The heaters were 
wired together in series and enclosed 
in a section of galvanized pipe, held in 
place in the interior with fine sand. 
‘This pipe in turn was enclosed in the 
suction pipe, and wired to the lighting 
circuit through a conduit, all joints 
being watertight. Whenever the pump, 
stopped, the operator cut in the elec 
tric heaters. ‘There was no further 
trouble or delay with a frozen suetion 
ie 


Acts as Elevator 


stations, makes possible conveying 
and loading in one operation. 

Tt tips up lke the ordinary hand 
truck, so that it may be shoved under 
heavy boxes, bales, or barrels. A hand, 
crank then élevates the load platform 

The truck 
is moved on ball-bearing 
wheels to the vehicle into 
which the load is to be 
placed. 

‘Some vehicles are higher 
than the truck platform 
‘when at the horizontal posi- 
‘To avoid the arduous 


tion. 
work of pushing the load 
uphill, as well as to permit 

loading the vehicle in 
“layers,” either on the level 
‘or downhill, another hand 


motor mechanism from the 
‘board on special brackets. 


crank elevates the entire 
loading platform. 
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With its front and rear 
sights, its standard shoul 
‘der butt, and the usual 
trigger action, the rescue 


linethrowing 
below Tenn cay 


N the past, during 
time of storm, when 
called upon to pass a 
lifeline from the beach 
to a foundering vessel 
not far from shore, life 

vera along the English 
coast have used the con- 


l 


leew Se 
oe 


—— 
ee 


much the same way as 
bball of string and in c 
tained between the ean- 
ister case and the becket. 
‘The back end of the ean- 
ister is riveted to 

shaped bush round the 
rifle barrel, the bush it- 


ventional life-line mor- 
tar. In reality this mor- 
tar is nothing more than 
‘squat cannon of modi- 
fied design, and when 
firing it the men em- 
ployed the methods and 
usually the discipline of the artillery. 

‘An ingenious light-weight rifle for 
throwing lifelines has just been 
adopted by English life-savers to re- 
place the awkward mortar. Equipped 
with this simplified apparatus, the life- 
saver now has the mobility of the 
sharpshooter. He can fire it from the 
shore, climb with it to a treetop, or, 
‘when necessary, carry it in the bow of 
the lifeboat to within a few yards of 
the stricken ship. 
it was intended 
used in this last way. 

Essentially the gun is similar to the 
British short service rift, and like the 
rifle it is only three feet long over all. 
Fitting into the barrel is a projectile 


Line -Throwing 


rod that enters about as far as to 
the eartridge chamber of the ordinary 
rifle. The rod projects slightly beyond 
the outer end of the barrel, where its 
“nose” is securely attached to a hol- 
low tube, called the “envelope,” that 
fits over the rifle barrel and extends 
about halfway back to the butt. 
Outside the tube is the canister con- 
taining the life-line. ‘The eanister con- 
sists of a thin galvanized steel cylinder 
seven and one-quarter inches in diam- 
eter, and seven and one-half inches 
long, with closed ends, or lids, stiffened 
by wooden disks. In the middle is a 
small longitudinal cylinder of card. 
board, ealled the “becket,” forming a 
core to the lifeline, which is wound in 


Rifle Adopted 
for Use on 3 Eval Lifeboats 


self being 
rifle by 


strong, steel 
tension spring. To the 
‘back end of the envelope 
tube a halyard is secured, 
which passes forward be- 


yond the muzzle, where 
itis attached to the end of the life-line, 

A special sight is provided for high- 
angle range, as the average firing angle 
is about thirty degrees. 

When all is ready for firing, the 
cardboard becket is pulled right out so 
as to leave the coiled lifeline in the 
canister perfectly free to uncoil. The 
gunner then lifts the rifle to his 
shoulder in the usual manner, takes 
im, and fires. The proj 
shot out, taking with it, of course, the 
envelope tube and halyard. ‘The last, 
in tur, pulls the life-line after it. 

In case the operator of the gun 
misses the wrecked vessel, another 
becket and ball of life-line can rapidly 
be inserted in the canister. 
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Is It Really 


Seis to Junk Our Battleships? 


Expert reveals new problems of naval policy confronting 
America on eve of disarmament conference 


HAT are the 

real lessons of 

the famous 
bombing tests off the 
Virginia Capes, when 
the Oeatfriesland was 
sunk by air bon:bs? 

Did. these tests 
actually prove, as we 
hhave been repeatedly 
told ever since, that 
the battleship’s day is 
over—that we can 
junk our dread~ 
naughts and protect 
our shores with fleets 
of aerial bombers? 
ness he realizes 
the battleship's true 
role in the next war, 
no American citizen 
can follow with under- 
standing or interest 
tthe international con- 
ference for limiting 
armaments, which is, 
about to’ meet in 
Washington. 

Because of the 
highly spectacular 
phases of the air- 
planes’ attacks on 
former German war- 
ships, and because of 
the confusing news 
paper reports at the 
time, the actual facts 
and conclusions estab- 
ished by official ine 
vestigation have been 
Tost sight of com- 
pletely, ‘The public 
hhas been inclined to 
vy, “Well, 
ip," and to 
false security. 


For example, I have 
lately been informed with every show 
of sincerity that the old German dread~ 
naught Orsifricsland was sent to the 
bottom after being bombed for only 
twenty minutes. The fact is that this 


weakened, motionless, undefended 
hulk withstood the attacks of the 
bomb-<dropping airplanes for nearly 
two days, 

How accurate have been the current 
reports concerning other phases of the 
various tests can be judged by com- 
parison with the following facts, which 
have now been officially established. 
‘The real purpose of the early experi- 
ments with the radio-controlled Iowa 
were, first of all, to make possible the 
computation of ‘probable hits by air- 
craft’ bombs discharged at battle 
ranges. ‘The Iowa was steered by wire- 
less from the battleship Ohio, and dur- 


By Graser Schornstheimer 


ing the bombing it zigaagged with no 
cone aboard in approximately the man- 
ner prescribed for submarine attack, 
although at only four and a half of the 
available nine knots of speed. A total 
of eighty dummy bombs of various 
sizes were dropped, but only two hits 


On the conclusion 
of this test the airmen 
declared that heavier 
bombs would have 
been more accurate 
than the ones used. 
But the velocity of 
the bombs dropped at, 
the Jowa was little 
more than four hun- 
dred fect a second, 
and at this speed even 


at the same’ height 
would be more al 
fected by the wind, 
because a greater sur- 


face would be acted 
upon, 

So far as air condi- 
tions were concerned, 
the airplanes unde- 
nniably had the better 
of it. ‘The weather 
was ideal. Again, the 
Jowa had the diva 
vantage of steaming 

only four and a 
walt knots, And, fie 
nally, while the ‘air- 
planes were acting of- 
fensively and under 
perfect conditions, the 
ship was necessarily 
without the services 
of its anti-aircraft 


guns had been barking 
defiance at the bomb- 
ers, the final score 
would have been even less creditable to 


the airmen, for the two lone hits were 
made from an altitude of about four 
thousand feet, and it is the claim of ex- 
perienced anti-aircraft experts of the 
United States Ordnance Bureau that 
they ean quite regularly shoot down 
airplanes flying into the bombing area 
over their ships from any height up to 
six thousand feet. ‘The airmen deny 
this, but it is a fact that no bombing 
attack against a resisting battleship 
has ever scored a direct hit. On the 
other hand, British dreadnaughts in 
the Dardanelles shot down a number 
of attacking planes. f 

‘The second of these more important 
tests was conducted against the light 
cruiser Frankfurt. This was a very 
lightly built ship, and the planes would 
have sunk it after a few moments of 
active bombing had they justified the 
confidence expressed in them in the 
days before the tests. 

(Continued on pope 28) 


Popular Science Monthly 


First Picture of Japan’s New Super-Dreadnaughts, 


‘The following exclusive description 
of the Japanese battleships, about which 
there hax been s0 much said in news de- 
‘patches, has particular interest in con 
nection with the accompanying article on 
the bombing-teat. It Jorecaste the type 
of future dreadnaughts with which 
Dombing-planes would actually have to 
cope, instead of with the older type that 
they sank off the Virginia Capes. The 
ieture, moreover, portrays the enor- 
‘moualy coally naval construction in 
twhich the Powers will henceforward be 
forced to compete, unless the approaching 

frnational eonference really results in 
@ limitation of armaments. 


By Wilfred S. Ogden 


POPULAR SCIENCE MONTHLY 
publishes herewith the first picture 
of one of the two largest and most 
powerful war-ships the world has ever 
known, They are the new Japanese 
battleships Kaga and Tosa. “Built in 
the private dockyards of the Kawasaki 
Company at Kobe and of the Mitsubi- 


The cromhatched outing Straten 

the superiority im ‘ous over 

the Maryland, indieated by the sold 
‘lack section. 


“The Jngth of thes drvvings Indicates 
{heslferencentannage betwee shige 
ths Toca Clas and Oe tee Une 
othe ‘pane ships is 41,800 

the Japancne ahi 41,00 fone 
Seupared ‘with ue $3,600 tone ofthe 
‘Maryland, one. of the latent elctic 
My even United Sate ting sips 


(Continued fram preceding pay) 

Bombs weighing up to six hundred 
pounds were used against this thinly 
armored eraft. During the morning, 
however, the attacks were with smaller 
bombs; and it was found that pro- 
jectiles weighing up to three hundred 
pounds failed to infliet serious damage, 
even when striking flat upon the decks. 
Five of the smaller bombs that struck 
the Frankfurt were “duds,” yet six 
others did explode, and, though they 
tore up the superstructure, they failed 
to pierce the vitals. No less than 
seventy-eight bombs were dropped, at 
altitudes under four thousand feet. 

In considering the results of this 


shi Company at Nagasaki, these naval 
monsters—being launched this fall— 
‘are units of Japan's 1918-1919 naval 
program. 

‘When completed, they will cost well 
around $40,000,000 each. In the 
United States, with higher labor costs, 
similar ships would be much more ex- 
pensive. The normal displacements 
of the Kaga and Tosa are stated to be 
about 41,800 tons, as against 2,600 
tons for the United States ship Mary- 
land, and 41,200 tons for the British 
battle cruiser Hood. The length is 700 
feet and the beam about 104 feet, 
normal, and 108 feet outside the 
“blisters.” ‘The full load displace- 
‘ment will be close to 48,000 tons. 

‘Their main batteries fire a broadside 
fo lem than 94,008 pound 0 sin, 
‘as against 16,784 pounds for the 
lend, and 15,800 pounds for the Hood. 

During the battle of Jutland the Ger- 
mans were able to make quick work of 
three modern battle cruisers. The 
guns that did the work fired only a 


200-pound shell. In the United States 
bombing tests this summer, it took two 
days for bombs weighing from 600 to 
2000 pounds to sink a non-resisting, 
non-maneuvering warship. What 
could the Kaga and Tosa do in that 
time with their great battery power? 

Ten 16-inch guns, mounted two in a 
turret in five turrets mounted on the 
center of the ship, form the main 
battery. They are 45 calibers long, of 
entirely Japanese manufacture, 
fire. abel! weighing 2400 pounds, 
Compare this shell with our 16-inch 
shell weighing 2098 pounds. A plat- 
form from which a small, fast airplane 
can be launched is on the crown of the 
highest forward turret. ‘The plane ix 
for spotting long-range shellfire. It is 
estimated that this spotting will give 
14.25 per cent greater hitting efficiency 
than was the average in 1914. The 
fire of these ships ean be controlled at 
six different points, 

‘To get a good idea of the battery 
power of the Japanese ships, consider 


test, it must be remembered that 
the Frankfurt, although a thirty-knot 
cruiser, never moved an inch during 
the bombing. Had the bunkers at the 
sides of the ship been filled with coal, 
it is unlikely that even a six-hundred- 
pound bomb, exploding alongside, 
would have done material damage. 
‘This can be said because one bomb 
actually burst in the water close to the 
forecastle, and yet did not blow a hole 
in the side. AS proof it was observed 
that in sinking the ship did not fill up 
‘on one side and eapsize, but instead 
went down on practically even keel. 
‘The bomb that broke the ship's back 
landed close alongside the fo'c'sle, 


where the submerged torpedo tubes 
weaken the back. ‘The structural 
weakness caused by the submerged 
tube has led the British to exclude 
them in their future ships, and similar 
structural modifications will undoubt- 
edly be made if the bombing plane 
ever becomes a menace, 


Could Have Floated for Days 


To repeat: during the entire test 
the vitals of the ship were not damaged 
and the decks were not pierced. In 
actual combat, of course, the engines 
would have been running, and as fast 
as bulkheads were strained, the pumps 
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Naval Monsters which Surpass America’s Mightiest 


the performance of the planes in the 
Towa test—two hits out of more than 
eighty bombs dropped from an altitude 
‘of 4000 feet. ‘These bombs had a 
velocity of from 300 to 400 feet a 
second, according to the timing done 
aboard the destroyers, and so failed to 
pierce the armored deck of the Ocst- 
Jriestand. ‘The Japanese 16-inch gun 
fires a 2460-pound shell at a rate of 
about 2700 feet a second, that will 
pierce 12 inches of armor at a range of 
‘about 12 miles, and at least 10 per cent 
of the shots fired will be hits. Whereas 
the planes bombed the Jowa for a 
whole day, achieving only two hits out, 
of eighty bombs fired, Japan's world- 
beating warships could fire 900 shots 
an hour and ninety of them would hit 
‘and pierce a 12-inch belt at a range of 
12 miles. 

The secondary battery of the Kaga 
and the Tosa, consisting of 22 fifty- 
caliber 5.5-inch guns, is mounted un- 


usually high on the sides of the ships. 
‘This distinctive feature will make them 
available in almost any kind of 
weather. 

For the defense against aircraft, 
each ship carries 4 three-inch, filty- 
caliber anti-aircraft guns on special 
high-angle mounts. The torpedo ar- 
mament consists of four deck and four 
submerged 21-inch torpedo tubes. 

Immense British-built turbines will 
drive these ships at a normal speed of 
23 knots. When these engines are 
forced, it is said that the ships will be 
able to make 24.5 knots. Because of 
the scarcity of oil in Japan, the ships 
are equipped to burn coal‘ well ss 
oil, 

‘The Japanese are placing a total of 
seven inches of deck protection on 
several levels in these ships. The first 


deck, three inches thick, would be 
pierced by a shell, but the second deck, 
together with the ship's armored bulk- 
hheads, would localize the effect of the 
explosion, ‘The ships have a 12-inch 
‘armored belt, and the turrets are pro- 
tected with 16-inch armor. 

‘Below the water is the “blister” pro- 
tection. This arrangement is a dupli- 
cate of that evolved by the British dur- 
ing the war. Tt was designed to offset 
the effects ‘of mines and torpedoes. 
The protective bulkheads, for defense 
axainst submarine explosions, ean also 
be used as fuel-oil tanks, This is one 
of the features that gives these ships 
their great cruising radius. 

‘When complete, the ships will have a 
complement of about sixteen: hundred 
officers and men. 


© Miner Poon Como 


would haye prevented the water rising 
in the affected compartments. In all 
probability the ship could have been 
kept afloat for hours, or even days, 
Tonger than it was. 3 

‘When we take up the mést spec- 
tacular of all the tests, the bombing of 
the former German dreadnaught Ocsi- 
friesland, we are apt to forget that it 
took nearly two days to. sink her, 
under almost perfect coriditions. Dur- 
ing the first day fifty-two bombs were 
dropped at low altitudes, of which 
thirteen were direct hits, although but 
four exploded. One of ‘the explosive 
hits was directly in front of the for- 
ward twelve-inch-gun turret. ‘The air- 


plane enthusiasts have claimed that 
‘even should bombs fail to pierce the 
decks of a war-ship, the concussion 
would kill every one in the vicinity. 
Yet, although one entire side of this 
forward turret had been removed for 
ballistic tests, the interior was in no 
way damaged. Decided damage was 
done, however, by bombs that ex 
ploded alongside the ship and near the 
areas where armor had previously been 
removed for experimental purposes. A 
number of small leaks, which on a fully 
manned” battleship in action could 
have been repaired quickly, were vis- 
ible on investigation after the first 
day's bombing. 
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‘The next morning, it, was ascer- 
tained that the stern had gone down 
two feet, and that the engine-rooms 
and a number of compartments were 


flooded. 
No Direct Hits Made 


‘The bombing recommenced, this 
time with the heaviest obtainable 
bombs. By noon the airmen were 
working at a range of slightly less than 
three thousand feet. At this height, 
utterly unhampered by the anti-air- 
craft gunners, who in action would put 
a fierce barrage in the bo 

‘over the ship, the planes ought to have 

‘(Concluded on page 30) 


Popular Science Monthly 


‘A diagram abowing how madern battles 


‘such an the Japanese Kaga, are protected against both alreraft bomba 


{nd broadside hits A bomb exploding alongside may strain the plates, but ie wil not actually blow a hole in the side 
‘lateen-inch shells, with their high trajectory, may penetrate one or more decks, but thelr force will be’ localised 


been able to make a hit with almost 
every release. The largest and sup- 
posedly most accurate bombs were 
being used, Nevertheless, not one of 
the two thousand-pound bombs struck 
the ship, and the best the airmen could 
do was to lund them in the water alo 
side. The first bomb dropped was a 
“dud,” but the second exploded in the 
water, just abaft the mainmast. Little 
‘or no damage was observed as the 
result, but it is assumed that the sides 
must have been strained somewhat by 
the concussion. 

At this point, too, it may well be re- 
riarked that the ‘Ocelfriesland was 
Ynown to have been weakened during 
the latter part of the war. It suffered 
from a mining experience during the 
battle of Jutland, and was badly 
damaged by the crew prior to its sur- 
render to the British. Parts of her 
trmor and machinery had been re- 
rioved in the United States also, and 
‘28a result of the bombing of the day 
before the vessel was really in a pre- 
carious condition. 


Sunk after Two Days 


‘Dangerous as this condition was, the 
ship could have been kept afloat in- 
definitely if there hid been a crew to 


work the pumps and patch the wounds 
in her sides. “Remember that in the 
battle of Jutland the British dread- 
naught Marlborough, with a huge hole 
torpedoed in its side, was not only 
kept in line, but was fought until the 
end of the action, when it proceeded to 
port under its own steam. "Rememb 

that a bomb exploding alongside a 
ship does not blow a hole in her side, as 
does a torpedo, but simply aprings her 
plates. 

On the second day of the test, know- 
ing that the Ocetfriesland was leaking 
badly at the stern, the airmen dropped 
a bomb only a few yards from the pro- 
pellers. ‘This was the bomb which 
General Williams declared was “heard 
around the world.” A veritable moun- 

water shot upward and 
‘amped the stern of the vessel. ‘The 
hull shook with the impact, and when 
the water receded it was seen that the 
stern was sinking rapidly. 

‘Thus it was that the Ocsifrieland 
resisted for nearly two days the most 
powerful bombs and most experienced 
bombers in the American service. The 
actual results of the test show, not, as 
generally reported, that the battleship 
js useless and ready to be scrapped, 
Dut that a ship of its type can with- 
stand a fearful pounding, and in actual 


* 


combat may be able to stay afloat just 
0 long as ammunition and fuel last, 


Airplane Still Essential 


But the tests did not prove that the 
airplane should be scrapped, either. 
‘Thus the scouting plane is valuable for 
short reconnaissance expeditions, and 
for spotting long-range shellfire. More- 
over, it is certain now that the future 
of warfare between airships and battle- 
ships rests, not with the bombing 
plane, but’ with the torpedo plane. 
And the trouble here rests at present 
with the torpedo and not with the 
plane. ‘The torpedo is always likely to 
be erratic. When dropped from any 
considerable height into the water it is 
necessarily made more so by the im- 
pact of its landing. But let somebody 
invent a method of guiding torpedoes 
from the plane that launches them, and 
we shall see the battleship harder 
pressed to maintain its supremacy 
than it has yet been. As an indication 
that the torpedo plane is soon to dis- 
place the bombing plane, it ean be 
noted that the British have already 
removed all the bombers from their 
great aireraft carriers and have re- 
placed them with “cuckoo” torpedo- 
dropping planes. 
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Telegraph Cable Laid by Airplane 


SUCCESSFUL attempt was made recently in 
‘Sweden to lay telegraph and telephone wires from 
an airplane. ‘Ten kilometers, or slightly over six miles, 
of cable was laid between two stations separated by woods 
and rough country. Telegraph communication was 
established in the incredible time of eight minutes, six of 
which were consumed in laying the eable. 
‘This new application of the airplane is of vast civil, 
military, and naval importance, particularly in districts 
having little if any means of communication, or over 
terrain difficult of access. 
‘The apparatus used in the tests was simple, light in 
Yelght,recuiring small space, and it could be installed 
s ‘inany machine. The wire container was located in 
Thapllotseccagit: Attached tothe wire sss wen dropped 
‘were small weights with signal flags. A device was pro- 
vided for cutting the wires after the work was completed. 

In tests, it was found possible to lay cable at a flying 
rate of over 150 miles an hour. 


‘Tune is little oF no oil in oil-shales. 
‘The shale must be mined and crushed, 
then heated in closed retorts. The 
distillation breaks down the compo- 


ints of the shale into ammonia, gas, = sane 
and a crude oll, The United States 
has important oil-shale deposits in the 
Mill be requed. Yo develop anol ‘Alan ie 
required to an gr army cable across country at a 
w ‘of two males a minute with, 
shale industry, to the point where it seed of two miles a minute with senal Gags 


will inerease our oil supply. 


College Teaches Ideal Farm Layouts with Model Homestead 


HE Nebraska College of Agri- 

culture has constructed a model 
farmstead to teach its students the 
proper relation and arrangement of 
farm buildings. ‘The plan has been 
tried with great success on farms in 
several counties of Nebraska. In the 
model, the various build- 


chinery, never in relation to his own 
motions. 

‘Many other points were given con- 
sideration in planning the farmstead 
to make it practical and at the same 
time comfortable and pleasant. For 
instance, the barns and yards are 


barnyard drainage from reaching it. 

All of the buildings are located to 
act as wind-breaks to adjoining yards, 
and nearly all the fences serve two 
yards, ‘The yards are adjacent to the 
pastures and the garden close to the 
‘The farm scales are situated 80 
‘as to be handy for weighing 


that the farmer walks 
round the circle in doing 
his chores, never retracing 
his steps. "The path he fol- 
lows is shown by the dotted 
line. It is a well-known 
fact that the average farmer 
thinks of wasted motion 
only in relation to his ma- 


ings have been laid out so | 


grain and stock, and it is 
Possible to drive to nearly all 
of the buildings without open 
ing gates. 

In locating the barn it was 
considered that buildings situ- 
fated in the sun but with 
breezes blowing through them 
in summer are cooler and more 
comfortable than those in the 
shade but with no breezes. 
Hence the barn has » central 
alley running through it from 
north to south, and the build- 
ing is cool even in very hot 
‘weather. 

‘The college works on the 


te 


pleasant’ odors are carried away by the 
"| ind which, 
farm was designed, usually is south and 
southwest in summer, and north and north- 
wee ae ng 
“i. over, is located on high, well-drained land, 
insuring good view and preventing 


the territory for which this 


a 


theory that every farm is a 
factory, and that as such it 
‘will be improved by applying 
the principles of scientific manage 
ment. The model is to show the 
coming generation of farmers how 
to avoid many of the unnecessary 
nuisances which their fathers had to 
contend with or which they accepted 
as part of the drudgery"of farm 
work. 


Popular Science Monthly 


Metallic Steam to Increase Central Station Efficiency 
Unique boiler, using mercury instead of water, 
forecasts radical changes in power-house design 


DISTINCT departure from long 
established powerplant. prac- 
tice has been made by W. R. L. 
Emmet in his mercury boiler, which 
generates mercury vapor instead of 
steam for turbine and steam-engine 
propulsion. 

‘The efficiency of any heat engine 
depends upon the range of temperature 
through which it works—that is, the 
difference between the temperature 
‘of the steam in the boiler and that of 
the water in the condenser. But 
power-plant engineers have been ham= 
pered by the fact that the normal 
temperature range of water is very 
small, extending from 212° F. to 101" 
F,, when a, twenty-eight-inch vacuum 
condenser is used. While this range 
can be inereased somewhat, by super- 
heaters, their application is limited by 
properties of steam, for at high tem- 
peratures steam pressure becomes too 
treat for commercial operation. To 
‘overcome this difficulty Mr. Emmet 
evolved a plan which called for the use 
of mercury instead of water in the 
boilers. 

‘Mercury boils and condenses exactly 
like water, except that its density is 
much greater and its, boiling-point 
higher." At atmospheric pressure it 
boils at 677° F. and condenses in a 
twenty-eight-inch vacuum at 455 de- 
agrees. ‘This gives a temperature drop 
of 222 degrees—almost twice that of 
water, and the high temperature of 
the condensate permits the use of an 
independent, supplementary steam 
plant in addition to the mereury sys 
tem. 


Special Boiler Used 


In the Emmet engine mercury is 
heated in a boiler similar in principle 
to the ordinary steam-boiler, and the 
vapor produced is used to run a tur- 
bine. ‘The exhaust from the turbine is 
condensed in a surface condenser of 
special design, which also acts as a 
boiler. ‘The heat given out by the 
mercury as it liquefies makes steam of 
the cooling water, and this steam is 
‘used either to drive another turbine or 
to operate the heating plant of the 
factory. 

‘The great cost of mercury and the 
high temperature of the vapor neces- 
sitate many minor changes in the de- 
sign of the boiler, Flattened boiler 
tubes are used in order that the maxi- 
mum heating surface might be ob- 
tained for the minimum amount of 
mercury. The produets of combustion 
from the furnace pass upward through 
part of the tubes, and then forward 
among the remainder. The mercury 
drains to the lower mercury chest, 


passes through the tubes, and reaches 
the mercury header, corresponding to 
the steam drum, at about ten-pound 
gage presure. From this point it is 
led to the turbine. 

Owing to the high density and low 
spouting velocity of the metallic 
steam, the turbine may be a single 
stage inachine with short buckets, and 
run at a low speed. 

From the turbine the mercury- 
vapor passes to the combined con- 
denser and water-boiler. This con- 
sists of a tank with a steam-drum at 
the top. A number of straight tubes 
extend from the steam-drum into the 
condenser, and the mercury is con- 
densed on the surface of these tubes. 
As the boiling-point of mereury in a 
twenty-eight-inch vacuum is 455° F., 

fear is generated inside the tubes, 
circulates through smaller tubes placed 
in the interior of the steam-drum, from 
whieh it is conducted through pipes to 
the steam-superheater and finally 
passes through the steam-main to the 
‘engine where the steam is used. From 
this point it returns to the feed-water 
heater, which is really an economizer, 
placed directly below the mercury 
condenser. From the feed-water heater 
the water returns to the condenser- 
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boiler, and so completes the eyele, 

‘The mereury condensate is drained 
directly back to the lower mercury 
chest, since its high density renders 
feed-pump unnecessary. By setting 
the condenser above the boiler, the 
latter may be fed by gravity. 


Leakage Peril Minimized 


‘The chief drawback to the universal 
use of this machine—and aside from 
the cost of mercury needed—lies in 
the danger that some of the mereury 
vapor may leak out into the boiler 
room. The vapor is highly poisonous, 
and a very minute amount in the air 
might be fatal to all the operators. 
Great care is taken to have every joint 
and fitting tight, and the perl of teak 
age is minimized by the low pressure 
at which the mercury system is oper- 
ated. Special means are adopted to 
condense and save any mercury Jeak- 
age. For example, the safety valve 
discharges into the mereury condenser 
instead of into the open air. 

Tt is said that if this invention is 
installed in a modern power station, 
an increase of 15 per cent in fuel con- 
sumption will generate 66 per cent 
more power. 
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Testing the Accuracy of Ammunition with the Mann Rest 


‘HE small boy with his rifle, the 
target expert, and the outdoor 
sportsman who appreciate alike any 
Inerease in accuracy of firearms, 
bbe interested in the Mann rest, 
vie recently adopted by the United 
States government for the testing of 
ammunition. 

‘The Mann rest does not supersede, 
but is used with, the machine rest that 
has long been’ in use. It consists 
essentially of a heavy steel block 
slightly longer than the rifle barrel, 
with a very accurately milled V, about 
an inch and a half deep, extending its 
entire length. ‘The sides of the V are 
made absolutely parallel, as this is 
the feature on which the accuracy 
of the tests depend. For convenience, 
the block is set in the base of the ordi- 
nary machine rest, so its elevating and 
traversing screws can be used for the 
‘Mann rest, 

‘The second part of the apparatus is 


‘The barrel rests ti 
to allow free recoil aft 
De replaced for repent tats 


a heavy rifle barrel of about one and 
fone quarter inches in diameter from 
breech to muzzle. On this are placed 
two very carefully made rings, one 
near the muzzle, the other near the 


breech, about eighteen inches apart. 
‘They are most carefully made so that 
the distance from the center of the 
bore of the barrel of the gun to the 
outside of a ring is the same in any 
direction. 

Tt is obvious that if the barrel is laid 
into the V cut in the block, it ean be 
revolved on its two rings without 
altering the line of the bore. Like- 
wise, as the sides of the V are cut 
absolutely parallel and smooth, the 
barrel can be pushed back and forth 
without altering the direetion of the 

Fe. 

Under such conditions, it is plain 
that every shot fired will depart in 
precisely the same line, even if you 
take out the barrel between shots 


and walk around the block with it, 
‘The barrel as used in the government 
‘work is fitted to the receiver of an ordi- 
nary service rifle, and the regular bolt 
is used. A piece of stock is used to 
help check the recoil of the barrel in 
firing. 

At recent government ammunition 
tests using both the Mann rest and the 
machine rest, the Mann rest shot 
several ten-shot groups at six hundred 
yards that could be included in a three- 
inch square, while dozens of the groups 
could be ineluded within m six-inch 
circle. 

‘The most accurate and consistent re- 
ssults ever obtained are to be had with 
this arrangement, From the ballisti- 
clan's standpoint it is pood, because the 
very heavy barrel prevents barrel vibra 
tion and the possible delivery of one 
shot a trifle off the line of a pr 
‘one due tosome change in barrel" 
or vibration. 


‘The grooved block is clamped in an 
‘hachine reat, so that the rile 
rmay be nimed an usual in tering 


Continuous Machine Prints, Develops, and Dries Blueprints 


‘ONTINUOUS printing 

‘is the latest improve- 
ment in the making of 
blueprints, A long strip of 
sensitized | paper moves 
steadily through the ma- 
chine and is printed, de- 
veloped, and dried at the 
uniform rate of five feet a 
minute. 

‘One operator can handle 
the apparatus. He places 
the tracings on the sensi- 
tized paper, which is fed 
from a roll and earried past 
‘a bank of are lamps for the 
exposure. The exposed 
paper then separates from 
the tracings and passes 
‘through a bath of clear 
water and afterward 
through a weak solution of 
bichromate of potash or 
soda and again through 


print roll free from wrinkles 
and ready for trimming. 

‘The paper is dried uni- 
formly under tension, thus 
eliminating undue shrink- 
age and assuring correct 
‘measurements on the final 
prints. 

Experience has shown 
that the rate of three hun- 
red feet an hour is about 
right for the complete proc- 
ess of exposing, washing, 
and drying. This speed is 
also convenient for the 
operator in handling the 
average run of tracings. 
Hither gas or electricity 
may be used in the drying, 
only about fifty cubie feet 
of gas being required an 
hour. The heat can be 
regulated in accordance 
‘with the speed at which the 


clear water. machine is operated, 
Sieravears practi Tiesptok vote xe cubie foot of ocean 
then upward over the dryer With cis continous devaepiag. and 6 xs eubie foot o 
fand down toa winding de- machine the only tk of tac operator & toecl nthe drawings approximates sixty-four 


viee, which makes a loose 


te be copied 
s 


‘and three tenths pounds. 


Popular Science Monthly 


Why I Believe You Should Buy a Used Car 


It costs less in the long run than a new model 
and gives greater power and riding comfort 


AM in favor of the 
used car. T can 
get more for my: 

money by investing 

it ina used car than T 

can by investing it in 

a new one. T have 

‘owned seven cars, for 

which I paid amounts 

varying from $800 to 
$2000. With two ex- 
ceptions, I bought 

‘used ears and still feel 

that the used car is 

the better buy. 

T shall be in favor 
of used. cars until that 
fine day when T can 
dig up enough money 
to buy a brand new 
model of the best ear 
built, 

‘There was a day 
when a shiny, new car, 
any new ear, filled me 
with envy, ‘I wanted 
nothing more than to 
‘own one of them, 
Finally the day ar- 
rived when I decided 
that T could afford a 
modest machine. I 
decided in favor of a 
‘small, cheap, new ma- 
partly because 
tires and gasoline bills 
would be smaller and 
partly because T 
wanted a car that was 
new. I kept that car 
for three years, driv- 
ing it through ail sorts, 
of weather. ‘The first 
year T liked it very 
well, except that it 
rode rather badly and 
the engine ran too fast. ‘The second 
yeat the upholstery and paint be- 
fan to show signs of giving out, 
and many things in the car required 
mechanical attention. Before the 
third year was out, it was obviously too 
badly worn to do another season. The 
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the lighter makes, or 

luxurious, used model, 
Few questions are more 

spective car-owners. But, tH 


Ture won] 
#500, 


By Harold F. Blanchard 


Shall I Buy a Used Car? 


by Harold F. Blanchard, automobile expert, who 


where SP haie former edilor of Motor World, 
linn, 
soho has tried bth new and ol. 


YYOU have a modest sum to spend and you need an 


automobile. Which shall it be—new car or old? 
od aloes liggenlnde pag eal ig sam 


buy a heavier, more 


St shall it be? 


to tell the real facts of 


ares which they present. 


‘Car is defended this month by Mr. Blanchard. 
Next month Mr. MeMinn will argue the 


original price had been eight hundred 
dollars. 


To put the car in thorough condition 
‘would cost five hundred dollars. Final- 
ly I sold it to a man for $150. Once 
the car was disposed of, I was able to 
calculate that much-disputed item— 
depreciation. It was $800 less $150, or 
‘$650. Other expenses incur- 
red duringthethreeyears, in 
which I had covered some 


il $500. There wasnogarage 
expense. The car had cost 
me a total of $1650 or 51 
cents a mile. 

Shortly alter I sold my 
car a_neighbor suggested 
that I buy an old. four- 
eylinder ear that a friend 
had for sale. The car was 

a 


penta alee 
ical the prblan i of taal 
importance to us all, have you ever seen it thoroughly 
thrashed out in debate by experts? 

Popular Science Monthly bas retained two automobile 
experts—not interested in ting either side of the 

cratespetaicn 
ivory, main Wo own ox wants fo own‘an butomcble 
will find these articles invaluable because of the concrete 


case for the 


in excellent 
paint and tires in- 
cluded. 1 looked at 
the car and found also 
that the lines were not 
atall bad. The car ap- 
pealed strongly to me 
because it was rugged, 
smooth running, and 
powerful —qualities 
that my little car had 
not possessed. Its 
reputation seemed to 
be fully merited, be- 
cause this particular 
car was in better 
shape now than my 
old car had been after 
little more than a 
year's service. The 
one stumbling-block 
was the fact that the 
machine required 36 
by 434 inch tires and 
ran only 10 miles to 
the gallon of gasoline. 

On looking over the 
expense figures for my. 
first car, T remem- 
bered that the largest 
item was depreciation, 
Clearly this item was 
almost eliminated on 
the car that T was 
considering, for at the 
low price of $300, it 
‘could depreciate little 
further. As near as T 
could estimate, it was 
machine that T could 
sell a year or two 
afterward for some- 
where around 8200, 
Repairs were likely to 
be less on this big 
machine than on the 
smaller one. ‘These facts would largely 
compensate for increased cost of tires 
and gasoline, Also, there was the fact 
that I should have only $300 tied up 
instead of $800. 

‘The result ofall my figuring was that 
I bought the used car and ran it two 


Large Used Car 
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years, or about 20,000 miles. It was a 
much pleasanter automobile to operate 
than my first; roomier, more comfort- 
able, faster, more reliable, and it spent 
less time in the repair-shop. 

As to expense, I was not disap- 
pointed in my original estimate. At 
the end of two years I sold it for $200, 
or $100 less than I paid for it. Repairs 
during the two years were a trifle less 
than $100, ‘Tires were $350 
and gasoline $550. ‘The total 
happens to be $1000, or 5 
cents a mile. If proper judg- 
ment is used in selecting the 
ight used car, there is no rea~ 
son why it should cost any 
‘more to run than this big ear 


One Example of a Used Car 
Owned by the Writer 


‘The car I have now cost me 
a little more than $1800. 
Just a trifle more than two 
years ago it was sold new to 
its first owner for more than 
double that sum. When I 
bought it, it had been run 
about 15,000 miles. The ma- 
chine in so well made that the 
wear and tear of this amount 
of travel—more than halfway 


around the earth—has been 
jut negligible, T expect to 
drive it another 20,000 miles 


before having it overhauled. 
After that, T expect that it 
will be good for another 30,000 
oF 40,000 miles before it re- 
quires a second overhauling, 
and that with good luck it 
would travel a lifetime of 200,000 
miles. If I should sell the machine at 
any time during this long life, I should 
be able to get a proportionate price for 
the car, since its sturdy qualities are 
well known. 

However, for argument's sake, let 
us say that T run it 40,000 miles in the 
next four years, that I spend $250 in 
repairs in that time and at the end of 
the period I well the ear for $600. The 
machine runs a trifle more than 10 
miles to the gallon, or about 2.5 cents 
a mile, oil included. Gasoline 
and oil, therefore, will cost 
$1000, "Tires are much better 
than they used to be and run 


the outeet, whatever the'sum Invested, 
I prefer a used ear to a new car at 
ae bios essen fan weed ous iver 
‘me more for my money. 

‘Why do T like this used ear better 
than IT would any new $1800 machine? 
For one thing, the ear that I have is 
more comfortable. The cushions are 


deeper and softer, and the backs of the 
seats are so rounded that they fit the 


back better. There is more leg room, 
too. The machine rides better on 
rough roads. 

‘My car possesses many small but 
important conveniences that_ the 
cheaper new machine has not. There 
are roomy compartments; there is a 
full set of tools—standard equipment 
with this car—with a powerful jack 
and a pump that works like a charm. 
Tean manipulate with unusual ease the 
wind-shield clamps, door-handles, and 
other fittings. ‘The doors are perfectly 


fitted. In fact, everything about the 
car betokens the highest grade of work- 
manship. 

‘The brakes are powerful, long we 
ing, and exceptionally easy to operate. 
‘The steering is surprisingly easy. ‘The 
wheel may be manipulated with one 
finger. Electrieal connections also are 


‘unusually substantial, and the lights 


are always in working order. 
Looking back over all my 
‘experiences with two new and 
five used cars, I am forcibly led 
to conclude that any man is 
better off with a used machine 
‘at a given price than a new one 
at the same price—unless he 
ean afford to buy the very best 
machine on the market. It 
makes little difference whether 
hhe has $500 or $5000 to invest. 
‘There are bargains in used cars 
at $5000 just as there are bar- 
gains at $500. It is true that 
$500 will buy a new machine 
that is well worth the money; 
but $500 will also buy one of 
several used machines priced 
originally from $800 to $1000, 
and only about a year old. 
‘Also $500 will buy a two- 
year-old car originally listed 
‘at about $1500, and a three- 
year car catalogued at $2000. 
‘There is reason for pause here. 
‘These older, better machines 
have points of appeal that the 
glistening varnish on the new 
$500 ear cannot gloss over in 
my mind's eye. The $2000 
car is still a $2000 car, To 
be sure, it is a car with a 
certain definite percentage of 
its life already lived, but till a $2000 
car. 


Additional Advantages—Power and 
Cal Lae 


‘The lines are not quite modern, but 
they possess an air of refinement that 
the cheaper car must inevitably lack. 
But the ear's performance interests 
me most. It runs without effort, It 
slides along at 50 miles an hour as 
though that were its customary gait. 

It devours the hills in a way 
that’ thrills ‘me. On rough 
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roads it possesses a stability 
that is both satisfying and 


15,000 miles at a cost of $250 
set. Tires during this period 
may be figured at $700. De- 
preciation is $1200. The total 
4s $0150, oF just alittle less than 
Scentsa mile. This is more, it 
istrue, than in the two preced- 
ing cases, but this car offers 
much more luxury. If the cost 
of running this fine car is com- 
pared to that of operating a 
new car costing $1800 over a 
like distance, it isfound that the 
new ear would eost more a mile. 
In other words, as I stated at 


‘with # new $1800 car 
3 


reassuring. It is a thorough- 
bred and a bargain at the 


One final point in the argu- 
‘ment is the solution which the 
‘used car offers to the man who 
dearly wants a closed car, but 
who feels that his pocketbook 
limits him to the choice of an 
‘open model. Let him remember 
that while $800 will buy one of 
several new small open cars of 
reasonable merit, this sum will 
also purchase a used edan or 
coupé only a year or so old. 
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Odd Items of Science from the News of the Month 


Swarms of Migrating Mosquitoes 


Capture Ocean Liner 


OVERWHELMED by vast clouds 
‘of viefous mosquitoes that drove 
blinded pastengers and erew from the 
decks, the steamship Spokane is said 
to have had one of the oddest mari- 
time adventures in history during a 
recent trip from Skagway to Seattle. 

‘The wind-blown millions of insects 
descended upon the ship too suddenly 
to permit the closing of doors and 
portholes. ‘The windows of the pilot- 
house were covered so thickly that it 
was impossible to see. All the crew 
and passengers were forced below 
decks, but even there they had to 
fight for breath in the midst of a 
whirling mass of stinging insects. A 
black bear, tied near the forecastle, 
was so maddened by the myriads of 
bites that it jumped overboard, and 
was hanged by its chain and collar, 
Within a few minutes the wind sub- 
sided, and the clouds of mosquitoes 
‘wore ‘seen to pass away to leeward, 


‘Thedead insects 
were cleared 
from the decks 
with a hose save 
for a bottleful that Captain Wallaby 
brought into port to prove this oddest 
of sea yarns. 

At the time of the attack the 
‘Spokane was a hundred and fifty miles 
from shore. ‘The mosquitoes were un- 
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It New York and Pennsylvania Were Burned Flat- 


UGH a calamity would be called 

the most disastrous conflagration 
in the history of the United States. 
‘Yot this is the area of American for- 
ests devastated by fires in the past 
four years. 

‘The great war deprived Germany of 
21,547,520 acres of land. During the 
‘ame period a total of 56,488,07 acres 
were burned in the United States, a 
territory equal to New York and 
Pennsylvania combined. 

‘More than 160,000 forest fires have 
‘occurred in the United States during 
the past five years, 80 per cent of 
‘which were due to human agencies and 
therefore preventable. The 2,000,000 
feet ot timber burned represents an 


economic loss of $85,700,000, and 
would have furnished material enough 
to build a five-room frame house every 
hundred feet on both 
sides of a road ex- 
tending from Nes 
York City to Chi 


cago. The popul 
tion thus aecommo- 
dated would be 


equivalent to a large 
city the size of Cin- 
cinnati,New Orleans, 
or Kansas City. 

It is careless pice 
nickers who cause 
the greater propor 
tion of these fires. 


doubtedly sucked up from their breed- 
ing-grounds in the Alaska swamps by 


‘asmall eyclone, and carried out tosea, 
since mosquitoes seldom fly more than 
a few hundred yards from their breed- 
ing place. 


Shifting Sand Covers Farms 
and Railroad 


FTER fighting night and day to 
keep their tracks free from wind~ 
blown sand, two railroads running 
along the banks of the Columbia River, 
near Wallula, Washington, have given 
‘up the struggle and are soon to move 
their roadbeds to the top of the bluffs, 
out of reach of the sand. For months 
teams of horses and scrapers have 
struggled with the sand. 

During the flood season the river 
deposits sand and silt on the Colum- 
bia's banks to a depth of from ten to 
fifteen feet, and as the water recedes, 
the wind picks up this fine, rounded 
material and carries it over the sur- 
rounding country. On the farm of 
H. R. Ostrom a pen and shed. filled 
with four hundred sheep were buried 
overnight, and a few branches bearing 
apples protruding from the surface of 
the cand-dune is all Eric Johnson can 
show for a forty-acre orchard. 
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Science Aided by Machinery 
Makes Pearl Buttons 
From Mussel Shells 
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How Caribou Meat Obtained by Airplane 
Would Increase World Food Supply 


Three million head of “Arctic cattle” 
might be annual kill of aerial hunters 


——— 


‘OME twenty-five oF 

thirty million caribou 
are roaming the plains be- 
yond the sixtieth parallel of | 
latitude in northern Canada, | 
while a few degrees to the 
south, millions of people are 
demanding cheaper meat, | 
What would be more logical 
than to bring together this 
seemingly inexhaustible sup- 
ply and this equally: insati- 
able demand? And what 
would be more unique than 
the plan to do it by means of 
the airplane? 

ye caribou ‘are there for 
the taking, but the big ob- 
stacle has been the matter of 
transporting the meat from 
the Arctic Circle where there are no 
railroads to the American dinner-table 
several thousand miles away. 

It has now been proposed to hunt 
caribou by airplane and it is declared 
that the killing of from one to three 
million caribou bulls a year for meat 
would not endanger the future of the 
race, 

‘The habits of the caribou make it 
comparatively easy to locate large 
herds from the air. While a few in- 
dividuals remain throughout th 


winter on the islands along the Aretic 
coast, big herds, ranging from 100,000 
to 500,000, begin to move southward 
in the fall and so great is their number 
that it often takes them several days 
to cross a stream. ‘They have even 
been known to hold up steamers while 
they crossed the Yukon. 

‘Some difficulties in the way of this 
airplane hunting are obvious. Driving 
a big herd with an airplane traveling 
at a hundred miles an hour would not 
be the easiest task imaginable, while 


to shoot down the animals 
by machine gun from the air 
‘would make it impossible to 
save the cows. 

‘The Caribou Commission, 
ereated by the Canadian 
Government to study the 
problem and its possibilities, 
hhas decided, however, that 
the airplane can be of real 
service in placing caribou 
meat on the market, Tt is 
planned to use planes to locate the 
large herds and to assist in driving 
them to some strategic point where 
slaughter-bouses could be established. 
With proper handling by airplanes, for 
{instance, and with cooperation by cow- 
boys on’ the ground, herds could be 
located and driven to Baker's Lake, 
whence the dressed meat would be 
transported to Port Nelson by motor- 
sled, where connections could be made 
with the northern terminal of the 
Hudson Bay Railroad, 


My Three Years’ Struggle to Perfect a Micrometer 


‘OR the most part I believe that 


practical inventions rarely re- 


away been troubled with the prob- 
Jem of measuring holes by mierom.- 
id the success that it brought 
me came as a result of long 
experience, hard work, and 
deep thought. 
When working as a ma- 
chinist Twas often called 


chining of the shaft caused 
me no difficulty, for I could 
measure it and know with 
perfect confidence that the 


shaft was of correct size. But 
when T came to make the 
hole, T was always nervous. 
T never had confidence in my 


measurements. This feeling 
was the real reason for my 
determination to invent an 
accurate internal micrometer. 

‘My first decision was that 
‘a line contact for measuring 


By John Bath 


the hole was essential, To this 
‘end I constructed numerous designa, 
Finally I settled on a micrometer of 
four jaws controlled by a microm- 
‘eter screw. A period of over three 
‘years of concentrated thought and 
evelopment has been required for 

the perfection of the inven- 
tion, 

The idea of the master 
ring that is used for setting 
the micrometer to size in 
distinetly new and a depar- 
ture from standard practice, 
but my first conception of it 
has remained unchanged. 
The idea of a deep wall ring 
lightened with a series of 
holes, was, one might say, an 
inspiration. Nevertheless, 1 
would never have had this i 
spiration if my years of ex- 
perience—just like any other 
mechanic’s—had not _per- 
mitted a painstaking study 
of the requirements to be 
fulled by the perfected de- 
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Enlargements of Handwriting Sure 
Way to Expose Forgeries 
French police perfect method to detect work of clever 


“freehand” forgets coffe 


F all methods of forgery those of 

the “frechand” experts have 

‘been the most difficult todetect. 
Buta system lately developed by 
Doctor Locard, Director of the Labo- 
ratory of Police Technique at Lyons, 
reveals the work of “free 

tists conclusively enough to 
satisfy any jury. His plan is based 
fon accurate measurements of photo- 


"on the tails of written letters 


written twice in precisely the 
same way, but each individ- 
‘ual handwriting has certain 
constants that may be read~ 
ily determined and measured 
and that are not altered even 
‘4 man attempts to dis- 
his own handwriting. 
For example, the relation 
that exists between the aver- 
age heights of the letters 
never changes. If aman in- 
‘ereases the general size of his 
hand, he will increase the 
height of all the letters in the 
same proportion. If he is in 
the habit of making an S very 
Inrge and an i very. small, 
this relation will persist. If 


‘of Director Locard of the Laboratory 


of ones Techatgon where the sions of forge 
Setcetion is practoe. "ns the eter ie the enlareing 
‘camera wsed in this wor 


‘A wonderful example of a forged check. Yet the counterfeter failed to be 
‘careful in noticing the number of times he lifted his pen from the paper i 
‘making the words. No two persons agree on this detail, 


he habitually writes the last letters of, 
a word smaller or larger than the first, 
this order will 


measured, it is found that although 
this varies for the different letters, 
nevertheless the mathematical relation 
between the angles remains the same, 

M. Locard has also discovered that 
it is exceedingly rare for words to be 
written from beginning to end without 
raising the pen from the paper. Care- 
ful study of the frequency of these 
terruptions forms another eheck on the 
authenticity of a handwriting specimen, 

When a suspected document is sub- 
mitted to a handwriting expert for 
amination, he first makes an enlarged 
photographic reproduction and. seru- 
tinizes this for marks of alteration oF 
erasure. Sometimes it is possible to 
demonstrate that it is a tracing, which 

in proved by the perfect simi- 

larity of the writing with 
words written by the person 
whove hand is bei 


, the document is 
either genuine or a freehand 
forgery, and the measure- 
ments outlined are under- 
taken. In exceedingly ac- 
‘curate forgeries, the results 
obtained are verified by 
study. of greatly enlarged 
photographs, which show 
whether the writer forms cer- 
tain letters from left to right 
cor vice versa. 

One forger imitated almost 
every feature of his copy, ex- 
cept. the fact that in’ the 
original hand the amall 0 was 
always formed by a move- 
ment of the pen from right toleft. ‘The 
error would never have been discovered 
if the police had not examined the 
forgery under a powerful microscope. 

‘The microscope is also used to de- 
tect the presence of what is termed 
“spears,” or the individual little curves 
that are made in the portion of letters 
like p, g, and y, extending below the 
Tine, A mistake in this detail led to 
the arrest of a man who had forged a 
‘cheek for 95,000 franes. 


What Puts the “Pop” 


in 
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Pop-Corn? 


Science explores the inside structure 


of the kernel 


Published by courtesy of the American Chemical Society 


0 you marvel at 
the action of pop- 
com? Have you often 
wondered what causes 
the “pop”? In the 
many years that pop- 
‘corn has been used as a 
food and a confection 
this question has never 
been answered until a 
short time ago when 
science set out to study 
pop-corn and its inside 
structure, Dr, R, H. 
‘arr, of Purdue Uni- 
versity, was in charge 
of the experiments, 

In the beginning he 
believed that popping 
might be due to the 
‘amount of water contained in the corn. 
He tried heating corn with varying 
water content and found that this 
theory was wrong. Next he studied 
the proteids, thinking that grains con- 
taining the’ highest. protein content 
would pop best; but again he found 
that he was wrong. His third experi- 
ment, and the one that solved the 
problem, concerned the rate of heating 
the corn. 

Dr. Carr took thirty cubie centi- 
meters of corn and heated it rapidly. 
‘The popping commenced in one minute 
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and continued until he had obtained 
‘one hundred and twenty cubic centi- 
meters of popped corn. Then he tried 
the same amount and heated it leas 
rapidly. This time he got a yield of 
two hundred cubic centimeters. He 
kept on in this way, gradually reduc- 
ing the rate of heating. With the final 
results of the various tests before him, 
he studied ,the contents of the test 
tubes shown in the illustration. 

Tt was a simple matter to see that 
the largest volume of popped corn 
was produced when the grains were 


heated slowly for three 
minutes before they 
commenced to pop. 
Shorter and lopger 
heating periods reduced 
‘the production propor- 
tionally. 

‘To complete the tests 
both chemical and pho- 
tomierograph examina- 
tions were made to 
ascertain the reason for 
this action. Tt was de- 
cided as a result of these 
iat when the 


rapidly the starch in the 
cells does not have time 
to become gummy—or 
as the scientists call it, 
dextrinized—before the popping takes 
place. Therefore the starch should be 


allowed three minutes of 
heating. 

‘The chemical change of the starch 
to dextrin is accompanied by a con- 
siderable dilation of the cells of the 
corn. These cells are filled with steam, 
produced not by the water in the kernel 
but by hydrolis—the forming of water 
from the constituents of the corn, As 
the steam increases, there comes a 
time when the pressure ix too great, 
and the “pop” then takes place. 


gradual 


The Oldest Ship that Sails the | Sea 


CURIOUS assemblage of ghosts 
might walk the decks of the 
little three-masted vessel, Success, at 
present making a tour of the world. 
She was launched in 1790, at Moul- 
mein, British India. Princes, nabobs 
of the Orient, and rich merchants of 
miserable convicts doomed to 
years of torture, and finally the royal 
personages who have visited the hulk 
in recent years, would constitute the 
phantom crowd. 
‘To-day the Success is a museum 
upon whose decks are exhibited the 
instruments of torture employed while 


the ship was used as a convict 
transport and prison. Until 1802 
it carried rich cargoes of spices, 
aromatic teas, ivory, and valua- 
ble products of the East. Then 
it was converted by the British 
Government into a convict ship, 
on which sentenced  prisoners— 
many convieted for the most triv- 

offenses—were conveyed to 
jotany Bay, the conviet settle 
ment in Australia. 

‘The vessel has a tonnage of 
eleven hundred, and is 135 feet 
Jong with a thirty-foot beam. ‘The 
solid sides of Burmese teak are 
more than two and one balf feet thick 
at the bilge. ‘The between decks and 
the lower deck are fitted with dark, 
narrow cells, and there are two “black 
holes” in which the prisoner could 
neither sit down, stand upright, nor 
recline. The slanting side is worn 
smooth where the desperate victim 
tried to get a foothold as the ship 
rolled in the sea. 

‘Over fifteen million visitors have 
inspected the vessel, and many notable 


heads mark it as prison ship 


persons, the late King Edward, of En- 
gland among them, It is now used as 
a floating museum, circling the world 
under its own canvas, in the interests 
of prison reform. ‘The arrows on the 
side of the hulk indicate to all and 
sundry that it is a convict ship, the 
broad arrowhead being an insignia 
‘that was also branded on the palm of 
the conviets’ hands and that is still 
used on the prison clothes of English 
conviets. 
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How Hot Is the Ash of Your Favorite Cigar? 
This test of its temperature reveals its quality 


fare essential in a good 


(ey all the qualities that 
cigar, none is as impor- 


tant as the “burn.” This 
term includes many points, 
the most important being 


evenness of burn, color, firm- 
ness, and coherence of ash, 
and 'fre-holding capacity. 

Chlorides in the tobacco 
tend to prevent. complete 
combustion and the forming 
‘of products injurious to the 
flavor and aroma. On the 
other hand, the earbonates of 
the alkalies, particularly of 
potassium, aid the combustion 
‘and increase the fire-holding 
‘capacity. 

In order to study carefully 
the action of the various salts 
‘upon the course of combustion 
of the cigar, a knowledge of the 
temperature of the burning 
cigar is necessary. 

The United States Bureau 
of Plant Industry has de- 
‘veloped a method of determin. 
{ng the maximum temperature 
within the burning ciga 

‘Thermocouples were com- 
posed of the following wire: 
Platinum 0.01 em. and 0,015 
em. in diameter, 
alloyed with 10 
dium of the same diameters. 
‘The potentiometric method 
of measurement was used. 

In order to eliminate con- 
duetion and leakage, only couples 
composed of very small wires were 
used, so the platinum-rhodium couple 
‘was chosen. 

‘A small glass capillary tube drawn 
down toa point was thrust through the 
cigar at a point about 2.6 em. from the 
tip of the cigar. One of the wires of 
the couple was then passed into this 


cigar was di 


bout th 
hheat-absorbi 


tube and so through the cigar, the 
tube withdrawn from the cigar’ and 
removed from the wire, and this wire 
joined to the other wire of the couple 
by are welding. The point of june- 
tion was then pulled back to the center 
of the cigar and the small holes around 


the wire plugged with paper pulp. In 


this way the junetion was loeated in 


the region of highest temperature, the filler of the 


isturbed to only a very small extent and 


od insulation between the wires was secured 


1 necessity of introducing additional 
jing material into the cigar. ‘The smaller 
couple No. 1 was located about 2.5 
‘em. from the tip with the larger couple 

No. 2 about 2 em. farther back. 

‘The apparatus was ad- 
justed and the cigar lighted, 
‘As soon as @ temperature 
near 300° C, was indicated, 
readings were taken of the 
highest temperature reached 
during the puff, and of the 
temperature in the coal of the 
cigar about thirty seconds 
after the puff. ‘These latter 
readings were taken to deter- 
mine whether the point. of 
highest temperature had 
been reached as. indicated 
by a rising oF falling temper- 
ature. 

‘The time interval between 
puffs was one and one half 
minutes and the duration 
of, the puff was from five 
tocightseconds. An attempt 
was made to keep the draft 
and, consequently, the rate 
of" combustion, ' norm 
‘When the temperature indi- 
cations began to decrease on 
successive puffs, the other 
junction was switched into 
the circuit and a similar set 
of readings taken. The 
couples, as taken from the 
ash, were usually check-standardized 
with boiling sulphur as a reference 
point. 

‘The platinum-thodium couples were 
selected of different sizes of wire in 
order that any great lowering of tem- 
perature due to conduction along the 
‘wires might show up a consistently 
low reading of the larger couple. 


PSs at eee 
‘often due to lack of ear 
education. Many people 
who do not hear easily may 
educate their ears, 

With the use of the ap- 
paratus here shown, it has 
been found that human hear- 
ing is divided into thirty- 
five hundred classes. ‘The 
normal ear ean hear the 
sound produced when fingers 
are stroked across a piece of 
paper. Ears that cannot 


by the apparatus illustrated. 
Later a receiver is designed 
that will aid that particular 
condition. It is possible to 
correct all defective hearing, 
with the exception of con- 
genital deafness, 

The sound educator acts 
directly on the basilar mem- 
brane, which is that part of 
the ear where the sound ac- 
commodation is effected. It 
increases the vibration to a 
point where maximum hear- 


hear it may have their de- 
gree of hearing determined 


‘After this apparatus determines the exact status of 
bearing. a receiver is designed to aid any particular 
a 


‘ing is brought about for all 
types of ears. 


as 
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Inside Workings of the Battleship “New Mexico” 


FLARE OF Bow 


merits 


ITH the formal acceptance of 
the New Mexico, the United 
States navy has the honor of 
possessing the first electrically pro- 
pelled battleship in the world. Added 
to this distinction and making it one 
of the most formidable fighting units in 
wervice, are its heavier guns, wider 
cruising radius, and greater maneuver- 
ing ability. 
‘The propelling machinery of the 


two steam turbines of 
17,000 horsepower, driv- Se 
ing generators to supply 

power to four 7000 horse- 

power motors. The 
motors are connected direct to the pro- 
pellers and turn them at the rate of 
170 revolutions a minute, equivalent 
to.a speed of twenty-one knots. Three 
‘other turbo-generators of small eapac- 

e 


ity furnish the necessary eurrent for 
the multitude of electrically driven 
machines and accessories. 

‘Steam for the turbines is produced 
by nine oil-burning boilers. The small 
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The World’s First Electrically Driven Fighting Ship 


BELT ARMOR 


é 


PROTECTIVE DECK eu [i 


eemeUD CERSRS Gy 


— 


tn the Macpland, sow ready foe ber oo, als 
the steam turbines are in the center, with the 


boilers along the side 


drawings show the relative position of 
the boilers and propulsion machinery 
in this ship and in the later vessels of 
the same class. Bunker space is pro- 
vided for a million gallons of fuel oil, 


—— 


Photograph of the New Mexico with one side partially 
ceut away to show the relative positions of the new electric 
‘drive, the crew's quarters, and the fuel space 


rhich is sufficient to give 
the ship a cruising radius 
‘of 10,000 miles. 

The New Mexico is an 
electrical ship in every 
meaning of the word. In 
addition to being the direct propelling 
force of the battleship, electricity is 
used to operate loud-speaking tele- 

phones, gyroscopic compass, steering- 
fear, anchor windlass and all’ the 
s 


winches, air compressors, ammunition 
hoists, range signaling apparatus, and 
the movement of guns. Electric heat is 
used in the kitchen and in the laundry 
and all the mechanical departments are 
motor operated. 

‘The New Mexico is the first of six 
battleships of its class, ‘The Maryland 
is the next to be placed in commission. 
After her will come the California, West 
Virginia, Colorado, and Washington. 
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of Science Oddities from All Over the World 


Cea & meter 


Travels Both Ways 


TH zoological freak | 
shown above is. amas | 
tive of South America. Te | 
i'n snake without | 
Kocenlyharies yertecty | 
Geveloped head ‘at each 

of te body, but it ean, 
snd does, travel either | 
Beeerand of forard | 


Sinks 
‘The apecimen ison die | 
py 1 Landen "200. 
fal Gardens and every | 
day's large crowd collects 
fd waits to ea what wl 
tappen when the, ake 


[SE x salt-shaker for 
‘small screws and 
tacks, Above, you see an 
old glass salt-ahaker that 
is partly loaded with smal 
owner 


ker 
they roll, "This is much 
‘easier than the usual proo- 
eat of hunting through 
Dox of assorted werews. 

8. A. Rhodes, of Chi- 
cago, in responsible for the 
idea. “He builds optical 
Instruments and small 
‘locks, in the assembling 
fof which tiny serewn are 


‘sees something good toeat 
fn both directions at once 
fand starts a tug of war 
with itself. So far, this 


necessary. 


has not taken place, but any one who has 
trouble making up one mind should pity 
‘this animal. 


In 1920, 1,284,222,889 persons traveled by 


Automobile Takes the Sky Line 
GTEAIGHT and narrow was the path 

followed by Harry Piel when be drove 
Ibis car across two metal bars that con- 
nected the roots of two seven-story build 
ngs. Had he wavered, he and the car 


AMERICANS eat twelve times ax much salt 
‘as they need, but the excess dows little 
harm. Scurvy, which was the plague of 
sailing-ships on long voyages when the diet 
‘consisted of salt ment exclusively, is caused 
bby the absence of vitamines and not by the 


railroad, and 4,999,000,000 by automobile. 


would have crashed to the 


‘street. cexcens of nat, 


Cheetahs Are Trained to Hunt in India 
J Inala. and Ceylon the cheetah is used for hunting, just as 


resembles the leopard in many respects, he really belongs to the 
dog family, 

"The natives train him to chase an animal and hold it at bay 
until the hunters arrive, The picture below shows a cheetah 
traveling to the hunting-erounds in an ox-eart 


Lobsters Caught Fresh from the Sea 

PICTURED below is « boatload of lobsters, fresh caught and 

lively. There are over a thousand in the heap, and if the next, 
lobnterpot ism full a he lant, there will be ne room aboard for 

Notice the heavy gloves worn to protect the hands in lifting the 
lobsters out of the pots in which they are caught. ‘This boatload 
is an unusually heavy catch even for the Maine coast in the 
height of the season, 
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Lamp Lights as a Signal to 
the Waiter 


OTHING more nor less 

than a life-saver is this 
little lighthouse. Every one 
knows that after the dinner 
is aver, the waiter vanishes, 
sand one waits in vain for the 
chek. 

‘With this lamp you ean 
‘signal him by pushing a but- 
ton. ‘There is no need to 
whistle as loudly as you dare, 
for accidentally drop 1 fork, 
fr glare about, until one of 
the. waiters finally notices 
that something is wrong, and 
‘comes to soe What It is. 

‘button lights an 
‘electric lamp In the top of the 
lighthouse, and when the 
waiter sees it burning, he 
knows you want him. 


IW fish are frozen quickly, as 
bby immersion in brine tales 
‘at 10°,, the flavor and physi- 
cal characteritics of their 
flesh are unchanged. After 
‘thawing they cannot be dis- 
tinguished from fresh fish. 
‘This method of rapid freezing 
fs being used to improve the 


Europe Going in for Skyscrapers 
BERLIN isthe city that will give Burope 
‘her frst real skyscraper. It is to be 

twenty-two stories high, and, as the illus 
tration shows, will be am impressive build- 
ing, of typical American construction. 

‘Although this skyseraper's chief reason 
for existence is to house a railway station, 
the building will be used also for offices, 
‘moving-picture palace, and restaurants. 

‘Note the suggestion of ornamentation 
that softens the architecture of a strictly 
utilitarian building. New York City has 
several striking examples of such a combi 
ation. 


of Flowers 
( [9 botany classes where the 
4 


EH 


Esk 


wis 


other odors. 


She Is Testing the Perfume 


student is trying to. dis- 
tinguish the perfume of one 
flower or plant from another 
itis advisable to eliminate all 

It requires ine 
tense concentration to do 


to the face and is connected 
with the mouthpiece into 
‘which the flowers to be tested 
are inserted. ‘Then, 
those perfumes are conveyed. 
to the nose that originate in 
the plant being studied. The 
device is used in English 
Dotany schools to estimate 
the varying amounts of fra- 
france emitted by varieties 
‘of the same kind of bloom 
‘grown under different con 
‘ditions, 


only 


Do you know that, in. prov 
portion to ite wise, Ceylon 
produces greater quantity 
of graphite and of purer qual- 
ity’ than any other part of tho 


flavor and quality of cold 
storage food. 


Hurop's nt seyncraser il house rar station, 


‘world? 


ove, cata 


Dwarf Automobile Moves Punch and Judy Show 


ONE of the favorite amusements of English cildren ie the 
Punch and Judy show. A Londoner is the father of the 
heels. He has set up his theater on 
the hood of tiny five-horsepower automobile, and tours the 
country districts of England, giving a performance by the road- 
side wherever n crowd collects. 
‘The sight of this novel vehicle moving slowly through the 
streets never fails to gather a large audience of children. 


Was This the Start of the Trailer Idea? 


“THE pillage bus-driverof Sodus, New York, developed the fist 
trailer to be tsed in this country, according to the claim of 
his fellow citizens. "He started the idea over twenty years ago 
land used it successfully to earry baggage. The trailer shown in 
the picture was used by its originator's successor. 

‘At the time the trailer was built there was not a firm in the 
country making them. All work on it was done in the village 
blacksmith shop. 


ma 
eee ie 
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74,000 Candlepower Searchlight 
for Night Surveying 

MODIFICATION of the surveying 

searchlight "has been dexigned. by 
G, Fischer of the United States Coast 
and Geodetie Survey. ‘This instrument is 
ted to mark the triangulation points In 
surveying triangles the sides of which are 
from ten to one hundred miles in length. 
Ia ed surveyors at ight orwhen 
ham or amo 

"The newest model light and portable, 
economical in current consumption, and 
‘vith Mighty concentrating reflecting power. 


7 


‘Genetic surveyors are ving, ths powerful 
Serene che Nock tee and 
aston 


‘The source of light is a comparatively small 
Incandescent bulb rated at 8.7 volts, 0.6 
amperes, but the flament is highly con 
entrated. Since the light originates fro 
what is, for practical purposes, almont a 
‘mathematical point, the reflection secured 

nearly perfect, which makes the search 
light extremely powerful for its size and 
‘weight. Bureau of Standards tests give 
the apparent beam candlepower at 100 feet 
‘as 74,000 on a current consumption of 66 
amperes at 6.4 volts, 


Pocket Extractor Pulls Buried 
Nails with Ease 
NOumatter how far the head ot a nail may 


have been driven below the surface 
of the board, this pocket-size nail-puller 


. F 


‘The hammer drives, the dla cer the 
‘Ris Se he ga eves fo we 


gets it out without fuss or delay. Set ite 

claws over the nail, and tap the top of the 
uller with a hammer until the claws take 
old. “Then use the hammer as shown. 
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Magnetic Crane Shunts and Unloads Cars 


ONE sf the problems the plant super- 
ntendent had to solve was how to un- 


drawbar pull of 2600 pounds for an hour, 
4200 pounds for thirty minutes, and 5400 


Portable Wash-Basin Folds 
into Smal Space 


ATHER than take a chance with the 
‘cleanliness of the hotel lavatories en- 
countered in his travels about the country, 
fa resident of New Jersey has invented a 
portable lavatory that ean be folded up 
into a space no larger than a magazine. 
‘The lavatory consists of a piece of water- 
proof material stretched loosely between 
fan oval frame s0:u2 to form a shallow basin. 
‘The frame is held by supports that are 
made to rest on the sides of the commen 
lavatory bowl. The improvised basin 
hhangs free from all surroundings and the 
‘user ‘may splash to his heart's content, 
Knowing that there is no danger whatso- 
ever from contamination. 
‘Anew piece of cloth costs but a few cents. 


ro 


pounds for fifteen minutes, within limite 
‘specified for traction motors. Its maxi- 
tum sped is between sland veven miles 
‘To enable the engine to unload material 
from cars behind it or on adjacent tracks 
and to pile it on either side of the rails, the 
crane has a radius of twenty-eight feet, and 
is capable of lifting 8000 pounds at forty 
feet a minute, and of slewing in a complete 
‘circle with this load in thirty seconds. The 
lifting” magnet is tested apart from the 
‘rane, and is capable of lifting five tons. 
‘To give the engine sufficient weight to keep 
it on the track when the maximum Toad is 
lifted, the framework is 
structed of steel one inct 
‘strongly braced with heavy angle-b 


‘Twin Propeller Permits Larger 
Engines in Small Ships 


HE inventor of the double propeller, 
Tri Gritin of Boetons Msadcheonts 
claims be haa made a dlatinct improvement 
ids, pce mee on tu 
thirds tat of an ordinary propeller of eq 

Dropulsive force. It will permit the we of 


ad 


Tepe hae 
Briere panic tee 
‘ieaer power isms 


‘amore powerful engine on small boats 
‘without danger of “?belling,” and may be 
‘used on any form of marine craft. 

‘The feature of the design is the skilfully 
‘ealeulated curvature of the blades, which 
fare s0 designed that the rear blade is not 
‘subjected to the back wash from the for- 
ward screw. 


Magnet Salvages Nails from 
Ocean Bottom 


ICTURE, if you can, the endless task 

of picking up a million nails from the 
bottom of the ocean. There is no way in, 
which it could be done other than the 
method used—by. . Some of 
the casks containing the nails in the sunken 
‘cargo were broken wide open and their eon~ 
tenta spread over the mud under many feet 
of water, but the magnet got them all. 

The derrick lowered a powerful magnet 
over the spot where the ship sank, then 
‘dragged it around slowly over a wide area, 
At Intervals the magnet was raised to the 
top and the accumulation of whole barrels, 
broken barrels, and loose nails dropped off 
into a container, by simply removing the 
current which had produced the magnetic 
force. T¢is probable that many of the loose 
nails were drawn up through a considerable 
depth of mud and silt. 


New Caterpillar Tractor Travels 
Thirty Miles an Hour 

JF course, we have known that a cater- 

pillar tractor can go anywhere, but we 
never expected it to go there very fast. We 
thought a man driving a tractor ran about 
as much risk of arnat for speeding as his 
brother in a steam-roller, But this tractor 
will do thirty-one miles an hour, in spite of 
the weight of the gun and its load of pas- 


rubber treads on the tracks and rubber 
facings for the truck wheels and the two 
large sprockets in each track. The rubber 
absorbs the shocks at high speed, and the 
‘machine runs smoothly and ‘very quietly. 

‘The mount has recently been water- 
proofed, and bas proven itsef able to cross 


streams where the depth was sulficient to 
‘submerge it entirely except for a tube con- 
taining the breather and air intake. ‘This 
makes the tractor comparatively inde- 
pendent of bridges 


Sand-Slinger Does Work of Eight Men 


1N large foundries considerable foree of 


mien is needed to ram the sand into the 
flasks, Blut before being rammed, the sand 
Imus be edad und all he pieces of serap 
ken. 

‘An electrically drawn sand-slinger does 
all this work and does it eight times faster 
than aman could do it” ‘The sand is 
‘dumped in one pile on the floor and the ma- 
chine travels into it in tractor fashion. ‘The 
sand is taken up by a conveyor to a sereen, 
‘where all foreign substances are removed 
‘automatically. Then it goes into a hopper 

ind from there on to a belt-conveyor. 

‘The conveyor takes the sand to the im- 


pelling head, which drives it with great 
force into the mold. One man controls the 
‘operation of the entire 


bout one cubie foot a 
minute, but this machine completes. ten. 
‘eubie feet in the same time. 
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Scoreboard Describes Football 
Plays to Spectators 
FOOTBALL, the game of many ruts and 

many happenings, isno longer the puzzle 
{9 the inexpert speciator that i once was. 
‘This coverall scoreboard now comes to his 
aid in practically all of the large college 
stadia of the country, reporting the game 
play by play. 

“The score, the possosor of the ball at the 
‘moment, the line from which the ball i to 
te played, the number of the, “down,” the 
Yards to gain, who "downed" whom and 
the minutes (0 play, all appear in big white 
fiqures on the’ board, while a miniature 

‘on the ‘big grid~ 
fown and acres tho 
“yardlines™ of the little replica no. a8 to 
show every spectator the exit point at 
which the pigskin i in play. 

‘To operate this board at garoe-speed two 
amen follow the ball up and. down the field, 
wwitwagring every play with arms, 
and foot to some twenty men who stand 
tehind the board “decoding signale and 
moving markers at top peed. 


The Brief-Case Acquires an 
Extra Handle 


"HE handle of 1 briefcase is the part 

that wears out first. A manufacturer 
recognized this fact and has brought out a 
‘special handle that makes replacements 
‘easy. A simple harmless hook on each end 
cf the grip with a sheath to protect the 
hands from the metal comprises the new 
produ. 


Wheels Open Garage Doors Automatically without 
the Driver Leaving the Car 


BY setting an iron plate in the driveway 
leading to his garage door, and connect- 
ing it with the latch, an ingenious auto- 
mobile owner opens the door without 
leaving his seat, 

Nothing could be simpler than the 
method of operation, ‘The doors are held 
‘shut normally by a spring lock, but there 
is always a tendency for them to swing 
‘open, caused by powerful springs on each 
side.’ “From the spring lock a wire cable 


Pavement-Breaker for 


NGINEERS of the Board of Water 

Commissioners in Detroit have de- 
signed machine for breaking pavements 
that will cut trenches for water-pipes 


tan 


aching works ie te diver et cat 
oh ae cet of eoncree Pare 


through a ten-inch concrete pavement base 
with a great saving in labor cost. 

‘The machine is practically a small pile 
driver mounted on two short crawler 
tractors. While the hammer is on the up 


leads outside and underground to the steel 
plate set in the approach. When one of the 
wheels is driven over this plate, the latter is 
depressed and the cable is operated. ‘This 
uunlatches the spring lock and the door 
‘springs complete the work by swinging 
wide the doors and holding them in that 
Position, 

To reset the device it is necemary only 
to push the doors shut and see that the 
spring lock catches 


Starting Pipe-Trenches 


stroke, it ie moved acroms the cut. ‘The ex- 
treme width of trench pomible withoxt 


‘moving the machine is six feet. 
hammer 


twenty 
struck every four seconds. It is raised by 
three tilting spurs on the hoisting-chains 
‘that engage lifting lugs on the hammer. 

‘The road speed moving from job to job 
fs about a mile an hour. At work fifteen 
inches of pavement are broken up a minute. 
One operator and a laborer run the ma- 
chine, which uses a fifteen horsepower gas: 
cline engine. 


Drydocking Big Ships by 
Telephone 


AN ocean liner must be held precisely 
A over the center line of the dry dock 
until the supporting blocks are put in place 
Lunde the keel." Guiding the ship into posi 
tion is the duty of the dockmaster, who 
stands at one end with a sighting’ vane 
‘which he alines on the ship's masts. With 
large ships and modern docks, however, be 
is too far away from the men who carry out 
his orders to reach them hy shouting, even 
through a megaphone. 

‘A portable telephone is used by which 
the dockmaster communicates with the 
power house operating the deck pumps, 
and from that point his instructions are 
relayed to the proper gangs, who may be 
‘ight hundred feet or more away from the 
dockmaster. 
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Wellesley Has Formaldehyde 
Closet for Sneezers 


GNEEZING is a warning of a cold. At 
Wellesley College there is little white, 
inc-lined room that is guaranteed to make 
fone sncezeless and snuffleless provided one 
‘seeks it in time. 

‘When the twitching nose is first fl 
trip to the “coryza closet” is immediately 


‘ate i po thin it. ak oe wen 


sbeeteeetelis ta isiien ead 
made, Hero the fumes of formaldehyde 
‘and eucalyptus oll are inhaled. The tight 
fitting door prevents the escape of ‘the 
fumes and if the patient remains in the 
place for a few seconds, there need be no 
fear of the cold getting beyond the first 
stages, 


An Electric Generator for the 

Motorcyc! 

A MAKER of motorcycles hus appeared 

‘on the market with an electric mn- 

chine that includes in its equipment mag- 

neto ignition and a generator furnishing 
current for headlight and taillight, 


‘The generator is swung low betwoen the 
agoar-box and the rear wheel and ix driven 


fromm the engine by an endless leather belt, 
A voltage regulator controls the valtage of 


‘the generator at varying speeds and is 80 
designed that fall illumination is supplied 
to the lights when the motoreycle is 
traveling at six miles an hour. 
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Chemicals Render Zoological 
‘Specimens Transparent 
MEDICAL students. would have Jess 

difficulty in learning anatomy if it 
‘were possible to render an organ, such as 
the heart, transparent, so that all the veins 
‘and muscles in the interior could be seen in 
‘their natural position. Now M. Jezequel, 
{for forty years a zoologist at the Sorbonne, 
hhas perfected method by which flesh can 
‘be made transparent. . 
‘The: specimen is dehydrated by im- 
rmersion in alcohol, and is then carefully 
impregnated with methy! sal 
this treatment ME. Jezequel cl 


2M. Jenga invent of «hemi procne 


tissues become transparent, while the veins 
‘and arteries are plainly visible by reason 
‘of the coagulation of blood within them, 
which renders them opaque. The degree 

ney in said to depend on the 
methyl salicylate employed. 


A Three-Horsepower Motor 
Drives Ferryboat 


N the Peedee River in North Carolina 

there in an electrically operated ferry 
boat that is controlled by a motor on board. 
‘The motor, which is of three horsepower, 
two hundred and twenty volts, is con= 


nected by a series of sprockets with a 
cable-drive that enables the boat to cover 
4 distance of seven hundred feet in two 
‘and a half minutes. 

‘The ferryboat is large enough to carry 
ight automobiles at a time. Tt is equipped 
‘with a telephone that enables travelers to 
communieate with people on shore in case 
of trouble. 


Census Returns Are Sorted with 
‘a Magnet 


“THE sit step in tabulating census re- 
turns is to sort the miscellaneous in- 
formation obtained in the field into its 
‘main headings. This would be an almost 
endless task if done by hand, b 


cially prepared numbered cards. 
{ying men by their occupations, for ex 
ample, the fact that a man is a printer 

indicated by punching a hole at number 4; 


it he is a lawyer, number 6 is punched, 
‘and so on, ‘The cards are then placed in 
the hopper of the sorting machine and 
from there pass down between a brush and 
roller. 

When a hole goes under the brush, 
contact is made that operates an electro- 
magnet. All the other chutes are held 
back by a pawl that is part of the armature 
of the magnet, and when the opening cor- 
responding to the number punched reaches 
the eard, it slides through into the proper 
compartment. 


Plumber Turns Surgeon to Save 
Workman's Life 


HILE repairing an elevator, a work 
‘man in England was struck by a 
steel rod which entered at hie shoulder and 
Teft by his knee, pinning him to the floor. 
After the man was freed by cutting the bar 
with a hacksaw, it was found that he had 
three and a half feet of steel tubing in is 
ody. ‘The surgeons had no tools for re- 
moving a body of this size, soa plumber 
was called in. He put on an operating 
2 stilson 
‘wrench and a pair of gas pliers in the usual 
‘way, caught hold of one end of the rod and 
withdrew it from the wound without 
mishap. The vietim recovered from this 
strange operation and is expected to live. 
0 


Sidecar Takes on Novel Shape 
to Advertise Shoe-Store 


after them when it 


true, but the picture above shows 
British cousins ean do in that lin 

‘A certain. shoe-repair_xtore 
England utilized his sidecar for advertising 
‘purposes by having it built in the shape of 
& huge shoe with his name painted on, 


Testing Depth Bombs with a 
Pile-Driver 


EXPLODING depth bombs in the woods 
is the latert experiment tried by the 
pited States navy. ‘The bomb is placed 
between two trees to which a pile-driving 
‘outfit is attached in the manner shown 
below. “The weight at the top is dropped 
fon the bomb and it has the same effect on 

smb as water of a corresponding 


depth. The weight is dropped from vary- 
heights and thus the effect of water 
pressure is found. 

From these experiments in a forest near 
‘Tacoma, Washington, data are being ob- 
tained that will prevent accidents from the 
premature explosion of bombs. 
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How Your New Automatic Telephone Will Work 
Nearly every home in America is going to be its own exchange 


'ITHIN a few years telephone 

operators will be as searce as 

horse-car drivers, With auto- 
matic telephony, you have only t> 
manipulate a dial at the base of the 
telephone, All kinds of little “jiggers” 
at the telephone exchange dance 
around rapidly, going about their task 
of connecting your line with the num- 
ber you are calling. The number 
called is recorded, an idle trunk-line 
between the exchanges is found, the 
proper line is picked out at the distant 
‘exchange and the bell of the distant 
telephone is rung. 

In place of giving the number to the 
operator, you will “dial” the number. 
‘The dial is located at the base of the 
telephone and by its use electrical im- 
pulies are sent to the telephone ex- 
change which cause the mechanism 
there to perform certain functions. 

‘To operate the automatic telephone 
‘you first lift the receiver from its hook 
‘and hold it to the ear. A certain tone 
is then sent through the receiver that 
will indicate that the instrument is 
ready for use. After that you start to 
dial the number. 

‘Assume that Pennsylvania 5280 is 
the number you want. “You place your 
finger in the hole in the dial marked 
PRS (the R and 8 are ignored in this 
case). The dial is turned in clockwise 
direction until your finger comes to the 
stop. At this point you remove your 
finger, and the dial automatically re- 
turns'to the normal position. Your 
finger is next placed in the hole marked 
E and the dial is again moved around 
to the stop and allowed to return. The 
same operation is carried out for the 


By Raymond Francis Yates 


letter N, and for the num- 
ber. Only the first three 
letters of the exchange are 
seven times that the dial 
‘must be turned and al- 
lowed to return to its nor- 
‘mal position, 

When you lift the tele- 
phone receiver from its 
hook, a number of little 
busybodies at the ex- 
change get into action, select your 
ine, and automatically connect it 
with an idle “sender.” When this, 
is done, you are notified by a gentle 
tone in the receiver. As you dial, 
the signals are received by the 


selector” to find an idle trunkline 
between the first exchange (Gar 
field) and the exchange being called 
(Pennsylvania). 

‘The district selector, possibly one 
of the most “intelligent” parts of 
the whole system, searches busily 
through hundreds of  trunklines 
until it finds an idle one and in- 
‘stantly connects it with your line. 
‘The end of the trunkline it finds is 
connected automatically with an 
“incoming selector” in 
the Pennsylvania ex- 
change. ‘Thesender that 
first recorded your num= 
ber and found a trunk- 
line for you, now con- 
tinues its ‘work and 
causes your line to be 
‘connected at the Penn- 
aylvania office with the 
“final selector.” 

‘The actions of the 
final selector at the 
distant office is still 
controlled by the sender 
that you leased when 

jieked up the re- 


‘At the final selector in 
the distant office, the 
line of whatever’ sub- 
seriber you are calling 
terminates, and it is the 
duty of the final selec 
tor to search quickly 
through the multitude 
of lines and find the one 
you are calling. At the 
Very instant it is con- 
nected with your trunk- 
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line, the ‘connection is completed. 

‘When the connection is completed, 
you can hear your called subscriber 
being rung. When the bell is rung, a 
gentle humming noise is heard in your 
receiver. If your friend is not home, 
you hang up the receiver. If the line 
is busy, the final selector soon dis- 
covers the fact and a “busy” signal is 
sent back to you. 

Tt is interesting to note the method 
of routeing a call if you happen to call 
‘some one in your own exchange. In 
‘such a case, the call is routed from the 
istrict selector in the office to the 
“final selector” in which the desired 
subscriber's line is located. At the in- 
stant the conversation is completed 
and the receivers are hung up, the 
entire mechanism used in making a 
call returns to its normal condition and 
is ready for another eall. 

Since you are familiar with the 
resent aystem of telephone operation 
you will immediately recognize the 
similarity between it_and the new 
automatic system, ‘The operations 
fare the same. In the one case they are 
performed by a human being; in the 
other by mechanism. 

‘The installation of the automatic 
telephone system in the United States 
iy a tremendous task. It will be years 
before the great job can be compieted. 
In New York alone it will require 
‘veveral years to bring the system 
to a perfectly automatic basis, 
Several cities in the country 
now have the automatic system, 
but none of them approaches 
New York city with its ninety 
exchanges. The first office in 
New York city to be changed 
from the manual to the auto- 
matic system will be the Penn- 
sylvania exchange. ‘This work is 
now in progress and will be com- 
pleted early in 1922, 


Some one will ask: “What would 
happen if a subscriber in an auto- 
matic exchange called a subscriber in a 
manual exchange? In such a case, the 
automatic apparatus would act in the 
same manner described above in find- 
ing a trunkline to the distant ex- 
change. At the distant exchange, the 
number would be flashed on a “call 
indicator” before the operator, who 
would then complete the connection 
with the cord in the usual manner. 

In just the opposite case—that of a 
subscriber in a manual exchange de- 
siring to speak with a party in an 
automatic exchange—the number 
would be given to the operator in the 
usual way. The operator would then 
‘cause the automatic apparatus in the 
distant exchange to function by press- 
ing certain buttons, which would be 
aan operation similar to that of “dial- 
ing” a call. When the automatic 
apparatus had established a connec- 


in no direct 
radio. 


finds the calling line, and the selector in, the 

tlistant exchange takes the opposite ‘end of 

‘the trunklise and connects fe to the party 
fine being called 


tion between the party being 
called and the operator, the 
operator would then complete 
the connection to the calling sub- 
scriber in the customary manner, 
‘The world is about to enter 
upon a new telephone era. 
‘The past five years has pre- 
‘man. pared the ground for a com- 
Stittron plete revolution in present 
day methods of communica. 
tion, Within afew years’ time we 
shall be able to pick the telephone 
receiver from the hook in our 
homes, and be connected by 
radio with any point in America 
or continental Europe. 
‘To-day the telephone subserib- 


‘ers in the city of Lox Angeles can talk by telephone 
to subscribers in the Catalina Islands, 


though there 
is covered by 


wire connection. 


‘The telephone exchange on the Catalina 
Inlands is connected with 

transmitter and receiver, 
cated at the Los Angeles exchange. In fact, a person 
in New York would be able to carry on a conversation, 


all but powerful radio 
ind this outfit is dupli- 


with a party on the Catalina Islands, 

Probably in the future, when 
radio really comes into its ‘own in 
telephonic communication, there 
will be a button on the dial bearing 
the word “Radio.” When this is 
‘pressed, the subseriber will be placed 
in communication with a powerful 
radio telephone station, which will 
be capable of flinging the voice to 
the far corners of the earth. 

‘The automatic telephone is in 
use in a number of cities in this 
country at the present time, but 
‘New York is faced with a job many 
times greater than that heretofore 
attempted in changing a city from 
the old to the new system of ex- 
changes. There are over one mil- 
lion telephones in the city of New 
York and ninety exchanges are 
required to accommodate them. 
‘This is the greatest network of com- 
municating wires in the world, and 
several years will pass before the big 
job of making a change is completed, 
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Famous Character Expert Analyzes Composite Portrait 
of America’s Great Scientists 


If your brow is narrow, head broad, eyes blue, and chin long, 
you have the typical features of the inventor 


‘HE composite photo- 


into petty rages over tri- 


graph of famous 
American scientists and 
‘engineers, shown on the 
opposite ‘page, has been 
analysed for Popular 
Science Monthly by 
Katherine M. H. Black- 
ford, M. D., expert in 
character reading. 

The significant features 
characterizing the inven- 
tive genius are the prom{- 
nent, well modeled nose, 
the strong jaw, and the 
peculiar shape and 
breadth of the head (no- 
ticeable in the individual 
portrait of Thomas Edi- 
son). ‘The immediate 
sign of the man-who-will- 
succeed lies in the long 
chin and square jaw, which indicate 
‘unusual resolution and tenacity. 

“The general expression of this re- 
markable face,” Dr. Blackford pointed 


Traveling Laboratory 


MON public health service i 
dependent on laboratory deter- 
minations for much of itseffeetivenesain 
the control of contagious disease. ‘The 
testing of water and milk supplies, and 
the examination of blood, sputum, and 
throat swabs are outstanding examples. 

‘While this work is performed quickly 
‘and accurately in large cities, the work 
of doctors in small communities ix 
handicapped because of the difficulty 
in getting the samples of 
water and milk to a labo 
ratory without the da 
of unreliable results due to 
changes in the condition of 
the samples. 

‘The method heretofore in 
‘use was to put the samples 
in tightly sealed bottles, 
pack them in a box full of 
ice, and ship them by 
express to the city” hos 
pitals. This worked all 
right if distances were short 
and the box went through 
without delay, But fre- 
quently delays occurred. 
It is often very important 
to get results quickly so 
that the health authorities 

the necessary 
once. A few 


corrections 
days’ additional use of a 
‘contaminated water supply 


Facial characteristics of the typical inventor 


out, “is that of a likable human per- 
sonality. The mouth is sensitive as 
well as firm. This typical inventor is 
not one to be cranky or sour, or to fly 


fles. He has hope, opti- 
mism, and faith. 

“But one of the most 
striking things about the 
face is not evident in the 
photograph. Practically 
all of these men are blonds. 
Some of them have dark 
hair, to be sure, but nearly 
all have the blue or gray 
eyes. should say that in- 
vestigation would show 95 
percent of successfulinven- 
tors to be blue-eyed men.” 

Notice the narrow 
brows, and that the head 
broadens above them until 
its greatest width comes at 
‘point fully an inch above. 
Note especially the width 
of the head above the ears. 
It is this feature, chiefly, aecording to 
Dr. Blackford, which ' stamps this 
composite portrait as that of a scien- 
tist of the creative type. 


Tests Small-Town Water and Milk Supply 


may turn a few scattered cases of 
typhoid into an epidemic. 

In order to preserve health at the 
summer resorts of Michigan, it was 
decided to design and build a Iabora- 
tory that could be taken to the place 
where it was needed. ‘The result is the 
laboratory truck shown below. 

‘This consists of a light truck chassis 
with a special body whieh is a marvel 
of ingenuity in the arrangement of the 


space and in the provisions for taking 
care of the delicate glassware when 
traveling over rough roads, 

While everything necessary to a 
first-class bacteriological laboratory is 
provided, there is plenty of space for 
the laboratory worker. "At the rear is 
a copper water-tank of twenty gallons 
‘capacity, filled through an opening in 
the roof. The sink is on hinges and 
folds into the cupboard on the right. 

Near by is a compartment 
in which the sterilizer and 
‘other articles are kept, and 
three stacks of drawers in 
which “glassware, instru- 
ments, ete., are packed in 
‘cotton or felt-lined racks. 

AA gacoline-operated Bun- 
sen burner furnishes a satis- 
factory heating flame for 
the laboratory. On the left 
is a folding workbench car- 
rying at the rear a pressure 
cooker to be used for steam 
sterilization, and under- 
neath is a gasoline stove by 
Which it is heated. 

‘The car has seats for four 
people and room for bag- 
gage in the rear. A small 
{ent is carried on the run- 
ning-board and becomes the 
living quarters of the erew 
‘when a stop is made. 


drives it under pressure against the blaze. 
‘to mine roof prevent the entrance of fresh air from the outside’ 


Mine Fires Extinguished with Blast of Dead Air 


IGHTING a fire underground with 
the ald of a ventilating fan is 
a hitherto unheard-of procedure, but 
the method has been adopted by a 
copper-mine in Arizona to control air 
currents while fire-fighters are quelling 
a subterranean blaze. ‘The greatest 
difficulty and the principal danger in 
fighting fires in metal-mines has lain 
{in the clouds of dense smoke and poi- 
sonous gases that prevent firemen 
from reaching the seat of the blaze. 
"The fan used isa 36-inch disk blower, 
mounted on a truck and run by a one- 
horsepower, 220-volt motor with a 
‘of 610 revolutions a minute. 
‘tel is 6700 
‘The fan 
and motor occupy a position slightly 
offside the center of the truck, the 


protected shell of the fan being flush 
with the end of the carriage. Attached 
to the shell of the aircirculating 
medium is a square strip of canvas 
fitted with automobile-curtain fasten- 
ers, and lying loosely on the truck are 
several similar pieces. Having {as- 
tened these curtains together, securely 
staked to the nearest timber set, they 
constitute an effectual eloth stopping, 
with the fan in the center. Wire con- 
nections are available for linking the 
fan to a convenient electric circuit. 

By suitable location of stoppings, 
constructed of canvas or similar cloth, 
the emergency fan can be coaxed to 
surround the area of the blaze with a 
blanket of gases, low in oxygen and 
high in earbon dioxide, which have 
been generated by the fire itself. 
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Repairing Chair-Seats 
while You Wait 


PADDED ehair-seat that can be 

purchased as a complete unit and 
installed in a minute's time might well 
be called the upholsterer’s enemy. An 
inventor who lives in New York has 
succeeded in perfecting a chair of this 


description. 
As will be 
seen by the 


illustration, 


strip of wood, two serews, and a screw- 
driver make this chair ax good ax new 


the seat with its wooden baso and its 
padded cover is accompanied by a 
cronspiece with screw-holes already 
provided. The seat is placed on the 
chair; the crosspiece spans the chair 
sides, and the two screws finish the job. 

For the father of a family of growing 
children, this is a wonderful money- 
saver in the never-ending task of 
renewing broken furniture. 


Flies Thirteen Yards in Plane Propelled by His Feet 


FTER many attempts, 

ral of which were 
almost successful, Gabriel 
Poulain, a Frenchman, has 
finally succeeded in winning, 
the famous Peugeot prize 
of ten thousand franes 
offered to the first person 
who could fly a distance of 
ten yards in a motorless 
plane. Poulain’s prize- 
winning “hop” spanned a 
distance of about thirteen 


and then the rear wheel 
from the ground. The total 
weight lifted by the aviette 
was said to be in the neigh- 


borhood of two hundred 
pounds. thas been figured 
that the muscular energy 
required for a flight of thi 
ature ¢ to three 
horsepower. 


common bieyele on which 


Poulain lands after gliding th 
two planes are attached. the motive power, thers 

One of the wings is fastened 

to the seat and the other to the {ront quired. When Poulain his 
frame of the bieyele. ‘The area of the record flight, he backed off several 


wings is about 175 square feet and the 
weight of the machine complete is ap. 
proximately thirty-seven pounds 

‘The operation of the aviette is ex: 
tremely simple. An unusual leg devel- 
opment is the only motive power re- 


hundred yards, 

level and then pedaled furiously to the 

“take-off.” Arriving there and travel- 

ing at a speed of thirty miles an 

hour, he slightly altered the angle of 

the planes. This lifted first the front 
o 
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Capillary Oiler Prolongs 
Life of Bearings 


HE increasing use of capillary, or 
“wick,” oiling devices is steadily 

eliminating lubrication troubles in con- 

nection with bearings of all kinds. 

In a device of this sort, the oil stays 
at rest in a comparatively large oft 
reservoir, and is not agitated by the 
motion of the bearing. The wieks draw 
the oil only from the surface, so that 
any moisture or dirt that may be in- 


“Uy 


In a capillary oller, the wicks draw a 


constant supply of fresh oil from the 
‘reacrvol to the beating 


troduced aceidentally, settles to the 
bottom and never comes in contact 
with the working surfaces, 

‘The capillary pads act like small 
lamp-wicks, and are held against the 
surface of the shaft by a spring. The 
oil is drawn up only as fast as required. 


FRONTIER post in northern 
Canada was faced with a shortage 
of coal, kerosene, and gasoline. There 
was no chance of getting in new sup- 
plies for four months or more, but the 
owner, Mr. P. d’Aigneaux, remem- 
bered that there was a large quantity of 
acid in store, and after a little thought 
and experimentation, he improvised 
the acid power plant shown in the 
sketch. 

‘The source of power consisted of six- 
teen continuous hydrogen generators 
of suitable size, each formed of a tight 
lead tank for the acid. ‘The gas pro- 


‘With all fuels gone and only acid availabe, a Canadian engineer 
‘built this hydrogen gas producing plant to furnish heat and 


Generates Heat and Light from Acid 


duced was washed, and enough hydro- 
gen was generated for heating and 
cooking and to run a six-horsepower 
stationary gasoline engine, using an 
explosive mixture of hydrogen and air 
instead of the gasoline-air mixture. 
Finally, by treating each generating- 
tank as an independent electric bat- 
tery, enough current of low voltage and 
large amperage was produced to oper- 
ate the electric lighting. 

Later a smaller unit of the same 
nature was installed on a tugboat. It 
‘occupied no more space than the bunk- 
‘era and boilers, 


Camera Photographs Movies on Disk and then Projects Them 


ITH the intention of supplying 
a motion-pieture machine to en- 
le the amateur to take and project 
is own pictures at a minimum of eost, 
firm in Ohio hax designed a combina 
‘tion camera and projector, with a 
disk simflar to a 
phonograph ree- 
ord taking the 
place of the 
usual film. 

‘The separate 
views are only 
fone eighth by 

rt) 


but by placing 
the projector far 
enough away 


from the sereen, they may be enlarged 
to life size. In the amateur equipment 
there is a sufficient number of views to 
provide a picture of three-minute 
length. By means of special develop- 
{ing equipment the user may develop 
his own disks rather than send them to 
a professional laboratory. 

For industrial plants or exhibition 
rooms, where a longer picture might be 
desirable, the same firm has developed 
1 projecting machine capable of accom- 
modating a disk eighteen inches in 
diameter. “A sufficient number of the 
minute views may be placed on a disk 
of this size to equal one thousand feet 
of film. With this outfit a picture 
four by six feet in size may be pro- 
jected a distance of fifteen feet. 

‘All the parts are enclosed in a fire- 
proof housing and as only safety film is 
tured, the machine may be operated 
with’ perfect security. 

The inventors are also working 

‘on a synchronizing device to be 
used in connection with this disk 
machine that will make it pos- 
sible to add a phonograph tallc. 
ing feature to the pieture disks. 
In the past, talking pictures have 
been considered a unique accom. 
plishment, suited only to special 


‘As a special service to readers, the Editor will be 


‘addresses of 


‘manufacturers of devices menti 


exhibitions, but with this device it is 
hoped to make them available for the 
home and school. 


On request, the Editor will be glad to furnish 
the names and addresses of manufacturers of 
devices shown in Popular Science Monthly 


This Dumb Auctioneer Permits 
Silent Bidding 


KEEN competitive bidding marked the 
first butter auction to be held in Berlin 
since the war, but you could have heard a 
pin drop at any time. Te was a silent aue- 
tion, and the auctioneer was not a man, 
Dut a machine invented by Harry Voight. 

‘A huge dial was placed in plain sight of 
‘every bidder. ‘The outer circle was divided 
{nto a hundred parts, numbered to cor- 
respond with the marks bid, and the center 
‘of the circle was occupied by a huge electric 
lannunelator, Attached to the desk in front 
‘of each buyer was a miniature dial whose 
figures corresponded tothe big one on the 


‘Ai soon ns a buyer wished to bid he 
turned the pointer of the dial on his desk to 
the figure he desired to offer. The pointer 
‘of the big dial marked the same sum, and a 
‘ashing light on the annunciator indicated 
the eat number of the buyer bidding. 


New Pastry-Cutter May Be 
Bent into Many Shapes 
HETHER it be a convention of a 


child's birthday party, this initial- 
ceutter does its bit in making of the oceasion 


Pius Sad Selgae may be ered ook 


‘or the person somethi 
fides the actual initials, of course it is 
simple to work out all manner of designs. 

"The shape of the cutter is shown in the 
illustration. There are smaller cutters that 
fare suitable for cutting initial noodles, 


‘extra special. Be- 


‘can carry home a bushel of potatoes as 
‘easily as the evening paper and eat fresh 
peach-ple throughout the peachless winter 
months. 

Drying food is probably the oldest 
method of preserving, but in virtually all 


the old processes, the dehydrating factor 
hhas been warm dry air. Inseparable from 
this has been a hardening and rupturing 
‘of the food cells that permitted the escape 
of much of the flavor, color, and aroma. 
‘Although the dehydrated foods were very 


dehydrator are said to demonstrate that 
{ood ean be preserved so perfectly that con- 
olsseurs eannot tell dehydrated food from 
fresh 

‘The apparatus for moist drying is an 
ovenlike device of sheet aluminum that 
[ite over astove-burner. ‘Twelve shallow 
trays for holding food ft into the device 
like shelves. Beneath them and directly 
above the source of heat is a water-pan. 
‘The sides are pierced at the bottom with 
air vente 

‘As dehydration progremes, air enters the 
vents, passes over the water-pan for 
humiditying, rises through a pyramidal- 
shaped central region, and branches right 
and left among the food trays. Openings 
are provided to permit its escape through 
the top. 

Drying by slightly moistened air does 
rot rupture the walls of the food cells, and 
although the water is slowly withdrawn 
through their membranous structure, the 
cell walls retain every quality of nutriment 
and flavor. Savings in weight and bulk 
ange from 15 to 92 per cent. 
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Picks Up Thirty Pounds of Apples 
a Minute 


TTHE fruiterancher must have a lange 
‘orchard for this mechanical "apple 
picker, or the job of gathering the wind- 
falls will be over before he realizes it has 
started. On the large ranch, it makes a 
task that was once a slow, backbreaking 
job a positive pleasure, 

‘The machine picks up every apple lying 
fon the ground as fast as it can be wheeled 
along, and if the apples lie thik enough it 
will handle thirty pounds a minute, all 
without bruising or damaging the fruit, 


Artificial Rain Produced by 
Pump on Truck 


HLBRE is & real rainmaker, concerning 
‘whose efficiency there ‘can be no 
doubt. “It provides refreshing showers for 
the sugarcane plantations of Portuguese 
East Africa by carrying water from gigantic 
tanks to sprayers high above the cane. 
‘The tanks supply the artificial rain at 
the rate of twenty-two hundred gallon 
hhour, which is fast enough and heavy 


Sees Mea SN 


athe a over ph 


‘enough to make the planters independent 
of the weather. Better results have been 
obtained by having the water fall from a 
height than by irrigation, since it is im- 
portant to wet the stalks as well as to su- 
ply the roots with moisture, 
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‘Wt hn eric at up 0 the haae‘bare hie 
‘incrant ts Sir pater ios the tour hee 


Workman Drives Scissors-Grinder 
from Bicycle 


"TIS _scitmorssrinder decided that 
knives get dull in the suburbs just as 
rapidly as in the city, and mounted his 
findstone on his bieyele xo that he could 
cover a large territory cheaply and grind 
by power at the same time, He worked 
‘out the attachment himself. 

‘When he gets a job, the rear wheel is 
raised by a folding motor-bike stand. ‘The 
frindstone is mounted on a stay between 
the handle-bars and the power is trans- 
mitted by'a belt from a spindle soldered to 
{the spokes of the rear wheel, 


Ramwar-cans of reenforced concrete is 
‘one of the patent applications fled at 
Washington, 


Mechanical “Cop” Flashes Light 
Eighty Times a Minute 


FLASHING eighty times a minute, day 
‘and night, this mechanical traffic police- 
man with its acetylene lamp guides the 


liable to overlook a lashing light than one 
‘that buras steadily. The lamp is similar 


‘Am ominated “ent 
“ya Ta se mantis thse eetics| 


in principle to the flashing acetylene buoys 
‘used to mark the limits of aboals in sea 
ports. It will run for six months without, 
attention. The lamp throws a green light. 


Cleaning Ice-Covered Windows 
by Electricity 


WV HEN delle hang by the wall” you 
‘ean be sure that they are hanging by 
the window too, and that the outaide of the 
window is most likely covered with lee, 
How can you remove this ie while the cold, 
‘weather persists? Use one of the new elec- 
{ie window-cleaners recently invented by 
A. L. Conkey, of Hartford, Michigan. 

It consists’ of two electrically heated 
farms that fit against the inside and the out~ 
side of the window-pane, and that ean be 
‘moved up or down. pRubber wipers follow 
the arms and gather in the drops that 
‘escape them. ‘The heat of the arms will 
melt the hardest ice and mow. Current is 
‘supplied through any ordinary socket. 


Displacing 150,000 Cubic Feet of Air a Minute 


ELVEN, this twolveoot tan will hardly 
‘produce an artificial typhoon, for in a 
real tropical hurricane the wind velocitiag 
fre eighty miles an hour and upward. Tt 
does set up a wind that the most hardened 
‘ea-dog would admit was a "fresh breeze.” 

‘Run at its full speed of 126 revolutions a 
minute this gigantic fan will move 


150,000 cubic feet of air at the rate 
of & thousand feet a minute, which is 
just about the speed of the wind that 
‘the sailors call “fresh” and the meto- 
‘orologiats ‘designate an “force 5 on the 
Beaufort scale.” ‘The fans are built for 
‘the ventilation of theaters and other large 
public buildings. 


A Wrist-Clamp Will Prevent 
Writer’s Cramp 


HE inventors of this apparatus for 

writing correctly say that it will also 
prevent writer’s cramp, a0 that it is as uso~ 
ful for the accomplished writer as for the 
student, 

The largest part of the apparatus is a 
wristband. threaded through a circular 
plate, to which ie screwed the adjustable 
steel strap that has the clip at its extreme 
fend. It is this clip that holds the third and 
fourth fingers in their correct position, sup= 
porting the hand, while leaving the thumb, 
Index, and second fingers free to hold the 
pen. 


‘SPUN glass possesses advantages over fine 
‘sand in oil-refining filters. It is less liable 
to destroy barrels by abrasion or clog 
tubing. Filtering through spun glass at 
Bayonne, New Jersey, increased the 
‘minutest’ water globules to the site of 
2 pea, making dehydration easier. 


on coat rh org wit be 


Lathe Bores Six-Inch Hole in Propeller-Shaft Forging 


IIS luthe is boring 1 hole six inches in 

diameter in the center of a forging that 
will become a propeller-shaft for one of 
the newest of the United Staten navy’ 
torpedo-boat destroyers. 


Motor-Driven Sandpaper Machine 
‘Smooths Hard-Wood Floors 


TUDY the picture carefully and note 

‘the compactnem of the little machine 
that will polish newly laid hard-wood floors 
better and in less time than could possibly 
be done by hand, 

‘The platform supports a motor, which is 
attached by a chain to the wheels and by 
belt to a suction pump that gathers up the 
sawdust and sandpaper dust. ‘The motor 
‘in also attached by chains to the rollers that 
‘earry the sandpaper. As soon as the floor 

heavy sand- 
put around 


‘acroas the boards, and 
in this manner’ the 
floor is very quiekly 
‘evened up. 
‘Then the machine 
isrun along the grain 
‘of the wood. 
with a finer 


sandpaper around the rollers 
is given a polish that leaves it all ready 
for waxing. 


Fnesi-cur tulips were sent by airship from 
Holland to London and from thence to 
Manchester, where they were sold the same 
morning, 


‘The shaft is made hollow to save weight 
‘without sacrificing strength. A powerful 
Pump is used to throw jets of water on the 
face of the boring-tol to prevent it from 
overheating. 


Machine Cuts, Breaks, and 
Conveys Coal to Car 


HERE. the new coal-mining appara- 

tus invented by Nils D. Levin, of 
Columbus, Ohio, is employed, the miner 
‘may keep his hands clean end never has to 
touch pick or shovel. The machine cuts 
the seam, breaks down the coal, and deliv- 
crs it to the ears that carry it to the pit- 
head. 

‘Two vertical shear-cutting mechanisms 
mounted on a carriage are arranged to cut 
vertical cuttings, while a third drives a 
horizontal groove. ‘The coal is then broken, 
down by reciprocating pick devices and 
falls om top of an endless conveyor-belt, 
‘which carries it back and dumps it into the 

All the miner has to do is to keep the 
machine against the face of the coal-seam 
and oil the bearings, thus rendering his 
‘once arduous job comparatively easy. 


5s 
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This New Blueprinting Machine 
Eliminates Printing-Frame 


‘HE inventor, Edward Hirt, is operat- 

ing a device by which blueprints may 
be made without the use of the bulky 
printing-frame, even without removing the 
tracing from the drawing-board. Simply 
slip a piece of blueprint paper under the 
tracing, place a sheet of glass over the top, 
and pass the small arc over the section of 
the drawing you wish to reproduce. De- 
velop in the usual way. 

‘While working asa draftsman for a small 
concern, Mr. Hirt often found it necessary 
to take prints in a hurry, or to get small 


estimating purposes. 
either sending a large print, or eutting out 
the part which was really needed. The 
portable blueprint machine was invented to 
Gliminate this delay and waste. 
‘The device consists of 

two carbon pencils held 
Ina framework of slate or 
‘other insulating material 
land 10 pivoted that the 
are ean be readily ad~ 
justed us the carbons are 


‘consumed. 
trates the light, on the print 
‘operate the machine, plug into the electrice 
light socket and attach the resistance coll, 
‘on the top of which wet blueprints ean be 
dried, ‘Then bring the carbons together, 
fand instantly separate them. The proper 
fare is secured when the points are about 
three eighthe of an inch apart. 


Foresters Test Spark-Arres! 
for Locomotives 


[ths past five year engine sparks have 
‘caused 12 per cent of all forest fires in 
the woodland reservations of Uncle Sam, 
‘The Forest Service is conducting an inves- 
tigation to determine the most effective type 
of screen to prevent the tremendous loa 
resulting from six thousand blazes annually 

‘The type shown is chexp, adjustable, 
and efficient, 
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nd etree se 
Road Tool Combines Drag, 
Planer, and Scarifier 


NEW machine, a combination drag, 
planer, and scarifier, which is adapted 
to work on hard-surfaced roads, has recent= 
ly been placed on the market 
Constructed entirely of metal, it weighs 
‘three and a half tons, It may’ be drawn 
by tractor or steam-roller, being mounted 
‘on runners equipped with removable cast- 
{ron shoes, Upon these runners ix mounted, 
‘an oscillating iron plate, holding the planer 
Iknives and searifying chisels oF picks, all 
‘adapted for adjustment by hand-operated 
nerews to meet the varying road conditions. 


Floating Cover on Oil-Tank 
Prevents Fires 


7 sel that this ato root, which 


i, wll event evaporation 
the tank absolutely fireproof. 


‘he inventor tated he fey gun of 
"i tank cover by bulldog soe on 


‘The roof practically floats on the oil, as the 
edge is formed of a flexible element filled 
with gravel that conforms to the irrogulari- 
tes of the tank and makes it impossible 
for air oF gas to enter. 

'W. Koulfer, of Los Angeles, gives a 
striking demonstration of the Sreproot 
‘qualities of a tank protected by his "roaf.”” 
Rubbish saturated with gasoli 
both ins 


feet, and the heat is 
beneath the float 
reaches the boiling-point, but the fact that 
the air is shut out makes it impossible for 
the oil to eatch fre. 


[Tis quicker to turn a valve than to oper- 
tate a chain-hoist. Moreover, the pnew- 
matic hoist does not waste the time of a 
akilled and highly paid mechanic in opera- 
tions that any laborer could perform. ‘This 
pneumatic holst ts absolutely positive in 
‘action and its speed of operation makes it 
tthe most economical means of handling 
light- and medium-weight material in fac- 
tory or garage, 


1 of ee, te feet tema 
‘Sofas chemical trae nad aul 


Chemical Fire-Engine Trailer 
for Small Communities 


IN rural communities the wooden build- 
‘ings and the absence of fire-escapes 
‘make the danger of fire serious, but many 
towns cannot afford the expense of an 
automobile fireengine. When a. fire 
breaks out, horses mi 
their work or from a livery stable to the 
fire-house before the alarm can be an: 
‘swered. While these valuable minutes are 
being wasted, sightseers have driven thelr 
private autos to the fire at thirty mils an 
hour, and are waittng impatiently wl 
the engines gallop up. 

‘Why not have one of these automobiles 
pull the fire-engine? ‘The trailer illus- 
trated can be attached instantly to any 
car. It is equipped with the chemical fire 
‘apparatus recommended by  Fire-Chiet 
Croker of New York City, and by taking 
advantage of the ubiquitous automobile, 
the aman village can have an ofiient 
fire department putting out, the 
base within a few minutes after the alarm 
‘has been turned in at the fire-box. 


Ir you keop your garden tool in, «round 
vin tah burner 


Hog Wire Used to Reenforce Concrete Highway 


ON some of the slight graden of Cati- 
fornia roads or on level stretches 
‘where the engineers believe this sort of re- 
enforcement to be needed, double rolls of 
extra heavy hog wire, heavily galvanized, 
‘are used to strengthen the roadways, 


‘The wire is Inid on a special framework of 
pipes in order to bring it into the correct 
position for the conerete to be poured under 
‘and around it, This framework is drawn, 
forward with the mixer and as it moves the 
rolls of wire are unrolled with it 


Popular Science Monthly 


This Machine Forces Confession from Criminals 


OPLE may tell a lie 
‘and show no outward 
mns of it; but internally — 
through the heart and lungs 
—they betray themselves, 
We now have a machine, 
invented by William M. 
Marston, of Boston, that 
finds its principal use in re- 
the heart and lung. 
action of suspected erimi- 
nals as they are eross-exam- 
ined. There are three seps 
rate parts to the machine— 
the chronoscope, the kimeo- 
graph, and the sphygmo- 
manometer, 
‘The chronoscope ineas- 
ures the time that elapses 


ateach breath. The tube is 
connected with a revolving 
drum in such a way that a 
zigzag line is drawn on the 
drum at each breath. When 
a man lies, he breathes dif 
ferently. "You might not 
notice it, but the kimeo- 
graph does; the zigzag 
lines take a new course 
when he lies, 

‘The sphygmomanometer 
registers blood pressure, It 
is attached to the man's 
arm and is connected with 
1 stethoscope that is oper- 
ated by a doctor. He and 
the examiner have a system 
of signals that tell him when 


between the examiner's iin ia aes c=r r to record the pressure, First 
question and the suspect's Tethunical rosrcsatuation sf © funpect. Ow the table he finds the average pres- 
answer. There is a mouth~ tre the three ipechanians wed in the tet. ‘The dru i sure of the man when he is 

piece in front of each man. the foreground contain w record of the suapected fan's being asked inconsequen- 
When the examiner asks —= tial questions. If his blood 


his question, the ehronoscope auto- val between question and answer is pressure increases whenever he is asked 
matically starts to whir and continues measured in twelve hundredths of questions that refer to the crime, in- 
until the suspect answers. The inter- second. Usually the examiner reads dications point to his guilt. 
off a prepared list of words, one by 
one. The suspect is told to reply with 
the first word that comes into his head. 
Some of the words in the examiner's 
have nothing to do with the ease. 
Others refer directly to the crime in 
question. If the suspect is guilty, he 
will invariably hesitate—perhaps for 
only a few hundredths of a seeond— 
before replying to a “crime” word, be- 
cause the first word that comes to his 
mind is usually one that bears on the 
Crime and he must hunt for another 
one, The innocent man respond 
to" all words in approximately” the 
sae nero nich 
‘Next there is the kimeograph, whiel 
records the suspect's breathing. A TC gulty, the suypect. will hatte in 
Tubber tube is fastened around the  Syaveameavensomercendingtns cme: 
chert und is compressed alightly fgarel ce ver 


‘chest is affected by the slightest 
‘change i hing action 


Providing a Third Eye for the Airplane Pilot 


NEW type of periscope 
‘has been invented to 
do away with the “blind 
spot’ in airplanes, Without 
this invention, in the aver 
age plane the pilot hi 
clear view ahead and a fair 
view on both sides, but he 
cannot gaze directly earth- 
ward unless he turns and 
leans over the side. 
He could do this in the 
older, slow machines; but 
the giant planes of today 
icult, if not impos- 


with the control lever or 
is known in aero- 

tical parlance as the 

‘joy-stick, 


in the 


form of a cone. N 
top, and just beneath the 
rubber-faced eyepiece, the 
steering-wheel is mounted. 
Immediately below the eye- 
piece is a right-angle prism 
that reflects the image of 
the ground over which the 
plane is passing. — The 
ailerons and rudder are con- 
trolled by moving the en- 
tire telescope tube fore and 
aft, similarly to the manip- 


deficiency, 
engineers have adopted an 


old wartime instrument, the Tet reece tem pana oa Ulation of the “joy-stiek,” 
periscope, and combined it ‘pilot with a view of the ground below. or control lever. 


As a special service to readers, the Editor will be glad to supply the names and 
addresses of manufacturers of devices mentioned in Popular Science Monthly 
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Selling Land and Buildings from the Air 


Airplane photograph: 
for the r 


:SSONS learned in aerial 
photography during the 

results in 
their rapid application to 
commercial use. ‘There 
are firms that make a spe- 
cialty of taking airplane 


E 


views of factories or of com- 
Manufacturers 


ine air photograph gives a 
more comprehensive idea of 
the plant, the location of the 
buildings, and the general 
layout than any number of 
ordinary views taken on the 
ground or even on a tower. 

But the most interesting 
application of airplane pho- 
tography is its growing use 
asa selling force in the real- 
estate business, 

Real estate is a diffieult 
thing to sell. An automobile, 
for instance, may be easily viewed as 
a whole, The prospective purchaser, 
ithe chooses, may look on three 
sides of it at once or, by walking 
around it, obtain an impression of the 
entire car. 

‘But the real-estate man is up against 
it, When Mr. Smith walks into the 
office and announces that he is think- 
ing of buying a “home of his own,’ 
salesman starts at a disadvantage. He 
‘commences by describing roughly and 
usually inaccurately the various prop- 
erties that might interest Mr, Smith. 
Sometimes he even goes so far as to 
show Smith some photographs of tke 
houses, 

But Smith isa bit wary. He ean not 


opens u} 
-estate 


nfany number of wound views 


the photographs whether the 
ty is on a able street or 
it is hedged in by factories 
‘small shops. So that, after all the 
salesman’s talk, it is necessary to take 
‘Mr. Smith to every one of the proper- 
ties. Too often, when he gets there, 
one glance is sufficient to tell him that 
it is not what he wants. His time and 
that of the salesman have been wasted. 
Now, had the real-estate office been a 
modern one, with an airplane as the 
salesman's assistant, Mr. Smith could 
have been greatly assisted in his 
search. In fact tis probable that it 
would have been unnecessary for him 
to leave the office until his selection 
had been narrowed down to one 


a new medium 
lesman 


‘or two available selections. 
Harrington Emerson, one 
of the shrewdest industrial 
counselors. and efficiency 
engineers in the world, has 
repeatedly stated that visual- 
ization is the greatest sales- 
man in the world.  Real- 
estate dealers are commenc- 
ing to realize the truth of this 
statement, and in aerial 
photographs are finding the 
‘means to commercialize the 
fact. With a series of air 
photographs showing the 
properties for sale, the cus- 
‘tomer is able to visualize for 
himself the land he is think- 
ing of purchasing. The view 
‘can be made more attractive 
if desired, by tinting the 
prints in their natural colors, 
‘and the mental exhilaration 
thus caused by sight of the 
home and the surrounding terrain in 
all their natural beauty reacts to the 
advantage of the real-estate dealer, 
Nor does the use of air photographs 
end there. Real-estate dealers are 
finding it to their interest to have an 
annual photographic map made of 
their city, thus showing graphically 
its growth from year to year. Such a 
map would be of great value in bring- 
ing to the attention of prospective cus- 
tomers residing at a distance, the rail- 
road, harbor, and docking facilities, 
and engineering projects under way or 
already in existence, such as large 
public buildings, canals, and traction 
lines. ‘The cost of an annual map would 
be small compared to the returns, 
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Tintography Is a 
Decorative Art 


fa shown an 
ple A tng 
iapby, whieh is the new 
rt of dlfusive palating 
Ono can gain a, food n= 
derstanding of Te by call 
ine to mind the master fn 

eh ink apreads through 
2 piece of blotting-paper 
svhon It allowed to come in con 
Thee with it, 

‘When various colored dyes 
tant "with. Blotting paper sod 
symmetrically. applied, beautiful 
Alesigns are made,” The solutions 
of te yen aw applied 9 the 

lotting-paper through anal lame 
tuber at shown above. 


Mil bio. 


New Automatic Mine-Ventilating Door 


JS coal-mines trap-doors are a necessity. They ditect air eur- 
rents and prevent the spread of noxious gases. 

‘The automatic door in the illustration is opened by the coal- 
‘ear, which preses down the fron strip shown on the inside of the 
‘alla at either ride of the door. The door stays open as long as 
‘any weight is on this bar, but an soon as the ear has passed, it ix 
‘cloned by gravity. 

‘The automatic feature will work irrespective of the speed at 
hich the ears are operated through the doors. 


Most Daring Airplane Stunt on Record Mr. 


MAKING 2 head stand on top of a six-foot pole mounted 

‘airplane is one of the most daring stunts in the 
repertoire of George Plummer, aeronautical engineer and 
alkaround daredevil. He is shown in the picture above 
doing this aero-acrobatie stunt over his home town, 


ite of the terrific wind that is created by an airplane 
in fight, Mi, Plommer able to maintain hs balances 


Finger-Cuffs the 
Style for Criminals 


TT, singer-cut has 
invented to take 

lace of the handeuf, 

Tt’ fe the invention of 
member of the police de- 
partment of Concord, 


New Hampshire. 

hing believes 
that the finger-cull is more effec- 
tive than the handeuff, and we are 
Inclined to believe him. With one 
attached, a prisoner could endure 
very littie pulling on one of his 
fingers, while a handcuffed prison- 
cer can pull with all his atrength 
‘and not injure his arm to any 
reat extent. 


Rider Is Chauffeur and Engine Too 


DD® PEASE of Plymouth, England, visite hin patients ina 
man-power automobile, which he pedals like a bicyele. An 
ancient motor-car was deprived of its engine and a foot drive 
‘substituted by bolting the frame of an equally old bleycle be- 
tween the seat and dashboard. 

‘The pistol on top of the frame is not intended for protection 
against highwaymen, but is simply a radiator ornament stich ax 
every automobilist feels he must carry nowadays. 

‘The strange car was built as a protest against the tax on motors, 


die wae \ 
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Why Do We Do These Stupid Things? 


‘appeonc 
the desir to clean up our work: 


Why do we bake all the moisture out 
the air in our home during the winter: 
WIEN we ow that this i one of 
the chielenuaee of code, cata 
‘and a common cause of nervousness and 


‘ioemia 
"The air in the average home should 
ort ‘ten ‘oP tvalatare every 
fret Roary ‘ol ey weer. 
fadlators camo. be nae the ale is 
feaitvht most te'ine wverage stenme 
boat tthe “temperature: 
rgslty be 

should 


‘our con, It" wekepe 


Phone for Firemen Simplifies 
Fire Fighting 

AT large fros there is much unnecessary 
confusion, This Is brocght about by 
the difficulty the firemen have with com- 
‘munication. ‘They must rely mainly upon 
‘The telephone has beon brought into use 
‘at fires during the past few months. ‘The 


chief is now able to talk quietly and more 
effectively than ever before. A telephone 
line is attached to each one of the hoses 
luted and the chief carries on his conversa 
tion over these wires. ‘The firemen have 
telephone receiver in their helmets and the 
‘messages of direction come to them clearly 
‘through this medium, 


Grinder Uses Any Current 


"THE we of an aluminum alloy housing 
‘and a patented pistol grip and trigger 
‘switch makes this portable grinder easy to 
hhandle and gives the operator perfect con- 
trol. While it is ementially a portable ma- 
chine designed to operate ‘on either direct 
oF alternating current, an attachment sent 
‘with the machine enables it to be converted 
into a bench-grinder in thirty seconds. This 
‘one machine will handle every grinding, 
leaning, buffing, or polishing job around 
the garage or sho 


Exovon seeds of the tree which yields 
chaulmoogra oil, used for treating leprosy, 
hhave now been sent to the United States to 
‘establish a promising plantation. 

ss 


os hae sine made 6 special lomalung oar 
‘He Seceoary fo rannpa i eer a 


Mammoth Generator Requires 
Special Railway-Car 


SPECIAL freight-car had to be con- 

structed to ship a 35,000-kilowatt 
turbo generator from the Westinghouse 
plant in East Pittsburgh to its destination 
in New York. ‘The stator of this dynamo 
hhad to be shipped as a unit, and its weight 
of fifty tona was far too great for the ordl+ 
nary railroad flatear, 

‘Even after a special car had been built, 
the difficulties of shipment were only bee 
gan, The stator was sixteen fect high, and 
tthe car had to be routed to New York over 
railroads having no tunnels. 

‘The lighters that carried it ueross the bay 
hhad to be specially reenforced, and when it 
‘was installed in ite housing, the workmen 
found that no available erane could handl 
the weight, and were forced to jack up this 
Ihuge piece of machinery for twenty feet, 


Gunstock Absorbs Recoil 


© Kata & nee 
Seen 6, em of he Me i rt 

leks tke a double 
it is no longer an 


‘effective comparison, This innovation in 
extending gunstocks is equipped with 
‘springs that absorb about 70 per cent of 
the recoil of the exploding shell. 

‘By manipulating the screws shown in 
the illustration the shot ean be given any 


Marks 3600 Tags an Hour 
by Electricity 
|ARKING tugs to be placed on goods 
‘on the shelves isa very easy operation 
with a new electrically-driven tag-marker 
‘which can be set to mark 2400, 9000, or 
300 tags an hour to suit the operator. The 
tags are fed into the machine by hand and, 
bby means of an endless chain of trays, cat 
tied beneath a miniature type-chuse which, 
by downward movements, alternately 
‘comes into contact with the cards and an 

anking pad, 
‘The type-chase provides for seven lines 
‘and has interchangeable slides 
which print fifteen small or seven large 
characters to the line, Uniform registering 
ts ansured and the markings can be made 
to line up with characters on the tag such 
as or "Color" The ma- 
chine is compact, portable, and weighs only 
‘in operation it makes 


Ties Bags with Wire Loop 


BX Placing wire Joop around the neck of 
paper or cloth bags and twisting the 
wire tightly with special tools supplied for 
that purpose, manufacturers of products 


ec f the 


vite lop a paced acount the 
ae tight bys soll had tk 


Be ind 


shipped in such containers are 


saved a large amount of money in wasted 
tnd damaged goods. 
"Aa any one who has tried it will know, it 


trick to the the neck of a lour-aack 
ye contents will not leak out. But 
tthe wire loop makes it possible for any one 
to do this. Once sealed, the loop may be 
‘as easily tntwisted without damaging the 
bag oF its contents. 


‘Tue submarine status todiy of the larger 
nations is as follows: France 49 built and 
Great Britain, 92 built and $ 
7 Italy, 61 built; Japan, 24 built 
Rumia, 36 built and 23 
ted States, 107 built and 


'HE first problem of a 

launching of 2 vemel is to get the ship 
into the water. The next is to atop it 
within a reasonable distance, especially if 


‘Aen, the tanched ship a cyicey in te water 
SicSeaaewtardetermomeatan Sedona soap 


the waterway is restricted. An effective 
device, seldom used, consists of a brake- 
shield ‘made up of wooden boards joined 
together and braced, as shown inthe ts 
‘This brake-hield does not commence to 
funetion until the water has already begun 
to retard the movement of the vessel, thus 
the shock of stoppage is not 40 great or so 
dangerous as when other drags are used. 
‘When the Mauretania, with ber length 
nearly eight hundred feet, was launched, 
hhuge chains weighing ope thousand tons 
1 her from traveling too 
tream, but this method is 
too dangerous for general use. ‘The brake- 
shield accomplishes the same result with- 
‘out the possibility of harm. 


Machine Separates Good Beans 
from Bad 


ry w 


JOWARD FOGELSANGE, of Clar- 

‘ence, New York. is bere shown 
operating his invention for sorting beans. 
‘The beans are placed in the hopper and 
fall on to two moving belts actuated by 
foot-treadle. The inclined belt runs back- 
ward, toward the hopper, and flat and i 
perfect beans will not roll down it on to the 
horizontal belt in front of the sorter. 


o 
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‘Sun Eclipse Is Measured by 
Photograph and Micrometer 


STRONOMERS have determined the 
diameter of the sun and the planets 
by mathematical calculations, and. wher 
aan eclipse gives an opportunity to check 
‘these calealations by means of actual meas- 
‘urements every precaution is taken to have 
these as exact as possible. At the Green- 
wich Observatory, near London, this im- 
portant work is in charge of Mis Crom 
‘malin, the daughter of the astronomer. 
‘Accurate photographs of the eclipse are 
taken at every stage, and Miss Crommelin 
measures the negatives with the specially 
designed micrometer shown in the picture. 
‘Thousands of measurements are” taken 
after every eclipse, and in the case of an 
Important one like that of last April, the 
‘entries in the measurements book fill hun- 
‘dreds of pages. 


Call-Bell Notifies Dealer when 
Motorist Wants Gas 


GARAGE at East Troy, Wisconsin, 

‘has installed an electric eall-bell upon, 
both of ite gasoline fountains on the curb 
in front of ite door. ‘This has been found 
to be of great convenience, both to eus- 


WARE 


=x 


A Retpropsctn shes Scanner aves op 


tomers and to the firm and its employees 

‘The owner is no longer obliged t0 keep 
‘wateh for fear some motorist may grow 
impatient of waiting an o elsewhere for 
gasoline. As soon as the bell rings in the 
shop, some one hurries to the curb. There 
is very little delay and the simple device 
has brought much trade from ear-owners 
‘who appreciate the service. 
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Science is a first-rate piece of furniture for a man’s upper chamber if he has common 
sense on the ground floor.— Oliver Wendell Holmes. 


| Two-Man Plowing 


PERSIAN plow looks like a rake that 

has eth projecting from both sides of 
the backbone. ‘Two men are needed to 
operate one. One im pushes on the 
wooden handle to plow” is 
Tastenied; the other man pulle on 4 rope 
‘attuched to the end teeth 


th 
‘dirt te thoroughly 


‘The men work the plow back 
fn the ground until 
stirred up 


A Multi-Pocket Overcoat 


MOD ISH and innocent-ioking a_i 
this overcoat, it has as many tricks 
igitator, It was invented by = 
or, who got tired of unbutton- 
{ng bia coat in inclement weather whenever 
he wanted something in an inside poeket. 
‘The greatest feature is the attachment 
for an umbrella, Instead of earrying it in 
‘the hand, it is slipped through a couple of 
Toop inside the ‘coat. A special pipe 


Seni lt the entree of ae verse 


pocket, a pad and pencilholder, a safety 
pocket’ for money, and a ticket-holder 
in the sleeve are other conveniences of the 
‘garment. 


Movie Films Developed by 
Automatic Machine 


DEVELOPING machine for the 


atl 


Electrical Power Today 
DAY in the United States there are 
275,891 manufacturing plants that rely 
‘wholly upon electricity for power. Thirty 
‘years ago there was scarcely one. 
os 


Banyan-Tree Spreads 800 Feet 
hteenth century the 


Ix of 
ree shown above started 
wand it has never stopped. To-day 
{ts one great trunk, over forty-two fect In 
girth, Is the main support of numberless 
Sther aerial roots that have grown Into the 
ground from hanging branches. 
"This monster tree with its tentlike top ia 
of the exhibits of the Royal Botanical 
Gardens of Calcutta, India, 


Records Traffic Vibrations 


TIS instrument demonstrates that two 
skyscrapers will lean toward ¢ 

when a loaded truck pasos {2 th 

between them. Only a minute tract 

fan inch, of course, but enough for this ma- 

chine to mearure. 

t is designed to record the vibrations 
caused by modern city traffic. By means 
of a pencil attached to various wires c 
nected with the different parts of a build- 
ing, the effects of the shocks and 


“The mase a wires comme 


the street are recorded. Steam tractors, 
heavy vehicles drawn by horses, and motor: 
‘buses are responsible for the principal jars 
‘that actually shake a tall building. 


‘A combination of curative hot springs and muscle manips- 
ation is one of the methods employed to heal bodily Ils 


Hot Baths 2784 Years Old 


BOUT a hundred 
miles southwest 
of London, England, 
are the famous hot 
springs of Bath. Hot 
springs in themselves 
fare not new nor un- 
‘usual, but these are 
interesting because of 
their early history, 
Many hundred 
years before Christ, 
British king discov 
fered the springs and 
their healing power. 
‘The waters were be- 
lieved to be particu. 
larly useful in the eur 
ing of leprosy. 
Later, when the 


For weal patients a 
Tower them into the 


fs used to 


springs. At the present time the baths are 
‘equipped with all the latest mechano-therapy devices and 
any,number of special applications of the hot Bath waters. 

of these applications are shown in the illustrations. 
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A Simple Seed-Tester Made of 
Two Dinner-Plates 


WO dinner- 


then protected from the outside 
. If desired, clean sand may 
bbe substituted for the cloth or paper. 

‘The percentage of seeds that eventually sprout is the 
evidence upon which the farmer may select the seed for 
his next year's crop. 

Moisture, warmth, and fresh air are the requisites for 
seed-sprouting. Moisture should be present at all times, 
bbut the seeds should not lie in the water. The usual living- 
room temperature of from 65 to 70 degrees Fahrenheit is 
suitable for germination. Fresh air must be permitted 
access to the tester for the sake of the oxygen in it. 

Besides watching the number of seeds that sprout, it is 


, of course, much more thorough than 

on the farm. To make a complete 
analysis, the seed experts weigh the seeds on sensitive 
balances to compare them with normal seed, and in many 
cases also study the seeds under a microscope. 


An Evening’s Entertainment with a Piece of String 


‘AT'S cradle is played 

by babies all around © 
the world, from London to 
Korea, and among civil- 
ized peoples it is the last 
vestige of a pastime uni- 
versally popular among savages 
the string games, in which de- 
signs and figures are woven with 
the fingers in a, loop of string 
‘about seven feet long. 

According to a lecture deliv- 
ered by W. W. Rouse Ball, of 
‘Trinity College, Cambridge, En- 
gland, in a booklet published by 
Helfer & Sons, these figures were 
originated by savages to illus- 
trate stories told to their J 
children and as an indoor = ie 
amusement. They form ay drawing on the upper 
fin important branch of | cyi™uction ani 
folk-lore of which nothing climbing a tree 


‘The“Batoka Gorge” isa) 
liar to the natives of 


was known up to a few 


years ago. 

Sometimes the figures 
illustrate a place, such as 
‘the Batoka Gorge on the 
Zambesi River in Africa; 
sometimes an article in 
daily use, like the tent-flap 
figure made by the Apache 
Indians; sometimes the 
figures will move, like that 
depicting a man climbing 
a tree. 

Anthropologists study 
these apparently trivial 
matters because they are 
valuable to explorers tray- 
eling among primitive peo- 
ples. Although simple to 
the savage, civilized people 
often find these figures 
difficult to make. 


‘Kirica 
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Answer Your Problems 
in General Science 


What Do You 
Want to Know ? 


An Information Service for Readers Who Want the Facts 


Yeu A 
absorb all of the visible and part of the 
Invisible radiations. A white surface, 
fon the other hand, reflects all of the 
visible und part of ‘the invisible radia- 


perfectly black surface tends to 


tions, including the infra-red or heat 
waves, Try this simple experiment to 
convince yourself of this fact. Lay a 
piece af white cloth and a piece of black 
loth on the surface of the snow while 
the sun is shining. ‘The snow under the 
black eloth will melt, but the now under 
the white plece will remain frozen. 


Why must an electric-light filament be 
Burned in a vacuumi—A-O T. 
‘When « metal is heated in the presence 
al oxygen, the oxygen will combine cher 
ically with the metal and an oxide will be 
formed. ‘The metal filament has such & 
small crom-ection that the least trace 
‘ot oxygen will rapidly consume Ie 
‘Thereore its necemary to suck every 
Domb bit of alr trom the bulb. Nitro 
on and other chemlealy inert gases are 
‘tten introdueed into electric light bulbs. 


at pe ofthe at 
Stanishtees mee 
he in wk va 
Be eae prt ite 
Recency 
Re re ar 
yt er bet cet 


A friend told me that it is dangerous to 

Hand in the bathtub and turn on the 

‘Glectric light. "Is this so?—S. O'T. 
‘Your friend was right. It is best to be 
eautious. The electric-light system of a 
residence is usually “grounded” and itis 
possible to put oneself direetly across the 
Tine if the light is turned on while the 
bare feet are in contact with the metal 
bathtub. 


What maker the electric lights in my 

house flicker? —B. 1 
‘Your power company is probably using 
‘a low-eycle current. With a twenty-five 
eyele current there are fifty alternations 
‘second. This means that the current 
passing through your lights falls to zero 
value fifty times a second. The heated 
filament responds to these fluctuations. 
‘The same thing happens with sixty- 
ceycle current, but the changes take place 
‘too rapidly to affect the eye. There is 
no remedy. 


What is the highest 

has been tM. T- 
Nine thousand degrees Fahrenheit. This 
was obtained by the explosion of cord- 
ite in a steel cylinder. The tempera- 
ture was only of a moment's duration. 


ure that 


What causes air pockets? —E. W. 
Air pockets have long been s menace to 
aviators. ‘Those who are familiar with 
water eddies and whirlpools, ean readily 
visualize ir pockets, since they are 
formed in much the same way. Air 
pockets are caused by local refraction of 
the atmosphere. Cyclones are really air 
pockets on an enormous scale. Small 
fir pockets vary in diameter from a few 
feet to several hundred feet. Airplanes 
driving into an air pocket are sucked 
downward and the aviators lose all eon 
trol.” Unlike the eyelone, small. air 
pockets are absolutely invisible. 


Why does burning wood snap?—E. L. G. 
Perfectly dry wood will not snap or 
crackle when it is burning. However, 


hheated to the burning point, the moisture 
‘the interior (s volatilised ‘and an 
Interior premure is created. Continued 


gs 


letter, 
best 


8 
i 


heating will cause the expansion of the 
vapor to the point where the ber of 
the wood will be ruptured, causing a 
sharp report, 


How is condensed milk made?—W. P. 1. 
Mille has a large percentage of water. In 
the manufacture of condensed mill, 
‘most of the water is evaporated In 
‘vacuum pans. A large portion of sugar 


fs added to the resulting produet and this 
tacts as a preservative. ‘The resulting 
thin syrupy liquid is pinced in hermeti- 
cally sealed cans. 


In the summer the leaves of plants ac- 
quire their green color because of the 
‘Peculiar chemical substance ealled chloro 
phyll that is formed within thelr cells. 
Chlorophyll has the property of absorl- 
ing the red rays from the sun and of 
reflecting the blue and yellow rays that 
combine to produce green. In the 
‘autumn the chlorophyll decays from Incke 
of nourishment and the leaves ausume a 
brown or reddish color. 


What is the best hard coal to use in a 
samall vapor-hent furnacel—R.F. A. 
It would be wise to consult your local 
dealer, but many experta recommend a 
mixture of nut and stove coal that 
Danke well 


and holds the fire eco 


science, but oceasional fatalities have 
resulted from its use. It takes its 
from the laughing symptoms that some- 
times follow ite inhalation in small 
‘quantities. 


jnes operate at full load most 
‘of the time, while automobile engines are 
subjected to full throttle only for com= 
paratively short periods. When an en- 
fine is continually operating at full load, 
there is a greater tendeney to pre-gnite 
unless the compression space is made 
larger, which is the reason for the larger 
‘construction in marine motors. 
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Special Machines 


One firm alone 

prepares twenty 

million annually 
[At the tight an expert by mixing 
Pimento. thecc in'@ tpecial ame 


thine for a batch of many thou: 
Sand sandwiches. The saa foun 


Millions of Sandwiches 
for Noontime Lunches 


Turn out 


An atoms 
night to 
hungry hordes of sandwich-cate 
(Over a millon are consumed each 
noon ia thecity of New York alone 


fe icer works day and, 
st the bread for the 


The First and Last Word in Steam-Locomotives 


INETY years ago the first loco- 

motive actually built in the 
United States for railroad service made 
its maiden trip on the Charleston and 
Hamburg Railroad. It worked well on 
the outward journey, but on the way 
back the weight proved too much for 
the wheels, which collapsed and 
ditched the train. But this trouble 
was soon remedied and the “Best 
Friend of Charleston,” as the locomo- 
tive was nicknamed, ‘was soon steam- 


Bui | 


oe a a 


‘The first locomotive had iron rims, wooden spokes, and a 
‘speed, when loaded, of sixteen tiles an hour 


ing off its sixteen miles an hour as 
regularly as requirements demanded 
of it. Unloaded, it was able to “speed 
up" to thirty-five miles an hour, 
although the contract called for only 
ten miles an hour. 

‘This wonderful locomotive had a 
vertical boiler similar to those used on 
hoisting equipments of to-day. The 
four wheels had iron hubs and tires, 
‘but wooden spokes and felloes. The 
two cylinders, six inches in diameter, 


had a stroke of sixteen inches and were 
placed in front of the boiler, from 
whence they worked the cranks inside 
the frame. 

‘As an indication of the growth of 
railroads in the last ninety years, it is 
interesting to compare this chugging 
pioneer with the latest locomotive 
built by the same railroad with its 
length of eighty-six feet, its weight of 
two hundred and sixty tons, and its 
possible speed of a mile a minute 
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This Wheelbarrow Folds 
Up for Carrying 
HEELBARROWS are bulky 
things to transport. One takes 
up more space than it is entitled to, 
consideringits weight and construction. 
Itis a wonder that no one has thought 
previously of making the wheelbarrow 
no tha it can be folded into a compact 
bundle. 

When fully collapsed, the wheel fits 
into the lower part of the framework 
and the axle serves as a handle for the 
outfit. When it is opened and set up 
the folding parts are held rigid by stout 
metal hinge 


‘This wheelbarrow folds up and saves 
‘space in shipping and storage 


‘Crom-scction of engine and coal-truck, showing how mechanical 
“So away witha Armmnte service, Eoepg te Br up to 


‘operated shovels 
Pitch desired 


Mechanical Stoker Produces Cleaner Fire 


IHIS mechanical stoker, perfected 

for use on locomotives, ran eight 
cen consecutive trips under test over 
aan eighty-nine-mile division, with the 
fire-door sealed between terminals. No 
inspection of the fire was posible en 
route, yet it was found to be in perfect 
condition at the end of the run, 
although the engine was pulling full 
tonnage. 

‘After the trip there was from three 
to six inches of fire on the grates. No 
difficulty was encountered in cleaning 
the fire at terminals because of the 
comparative absence of clinker, and it 


was found perfectly feasible to make 
round trips without cleaning the fire 
other than to shake the grates, 

‘The stoker fires the engine by 
mechanically operated shovels, which 
piteh in coal just as a fireman 
would do, 

‘The complete cycle of operations is 
as follows: a measured quantity of 
coal is dropped into a scr 
which delivers it to the 
ing the shovels, The amount of coal 
‘used is controlled by an aj 
which drops the necessary quantity 
into the conveyor. 


A Water-Air Propeller for Use in Shallow Waters 


COMBINATION propeller, re- 

cently patented in France, oper- 
‘ating efficiently both in water and 
air, permits a flat-bottom cargo-boat 
carrying several tons of merchandise 
to be navigated on rivers heretofore 
considered too shallow to serve as 
inland waterways, 

If all the shallow rivers in the United 

could be used for transporta- 
great saving in freight charges 
would be effected and the danger of 
rail congestion removed; but the ex- 
pense of deepening the 
waterways has been an in- 
superable obstacle. In- 
ventors have sought to 
avoid the cost of digging 
canals by equipping flat- 
bottomed boats with air- 
plane propellers. ‘This 
French invention promises 
‘success in this field. 

‘The propeller will operate 
fn less than six inches of 
water, and from experi- 
‘ments made on small mod. 
ls, its inventor, M. Gam- 
bin, claims for it a tractive 
foree comparable to that 
of the submerged serew- 


propeller. The driving resistance is 
obtained partly from the water and 
partly from the air. 

‘Two wheels are used with blades in 
the form of a serew, so that the pro- 
peller is essentially ‘a screw of large 
diameter formed of multiple paddles 
whose axis is parallel to that of 
the boat. ‘The blades barely touch the 
water, and even when the boat is 
under way, the water level is well 
‘below the hub of the wheels. 

In going ahead, each blade acts as a 


small double scull As is usual with 
twin screws, the wheels turn ifward in 
‘opposite directions, but since they are 
high out of the water, a raised wake is 
formed between them that gives the 
propeller blades a better grip. 

In addition to this powerful sculling 
action of the blades in the water, the 
large diameter of the wheels and the 
form of the blades, which are similar in 
principle to those of an airplane, pro- 
duce an action in the air that’ adds 
considerably to their propulsive effect. 

Instead of having air re- 
sistance to overcome during 
the upper portion of their 
turn, these propellers actu 
ally inerease their efficiency. 

From a_ practical view= 
point it is most advantage- 
fous to have the hub of the 
propellers above the water 
level, where they are more 
accessible for repairs. 


‘As a special service to readers, the Editor will bs glad to supply the names and 
Miubedte ‘of “musudacturers of ‘dovices taontioned ta: Popular 
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‘These huge bats hanging from every branch, and some- 
‘what like the fruit itself, are the fruitgrowers’ pest in Ceylon 


Fruit-Eating Bats of Ceylon 


HE objects 
hanging from the 
limbs of this tree are 
neither fruit nor hor- 
nets’ nests, but fly- 
ing foxes, or fruit- 
eating bats, ‘These 
bats measure more 
than two fect from 
wing tip to wing tip 
‘and are so numerous 
that if they were un- 
checked, they would 
make it impossible to raive fralt in 
the neighborhood where they abou. 
‘These bats hang {rom the trees by 
theft, with thelr heads down, Cor 
tain trees are selected as rexting-places, : 
and the whole colony hangs there dur- of andy cabbie 
ing the day—which makes it easier for "2ecay‘sr twenty-four 
the bat-killers, ches 
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Printing-Press Is a War Veteran 


INTIL now, Gutenberg’s first press was the only one we 
remembered, but “‘Tip-Top Kelly” is « printing-press 
with a history and a service record. It first went into 
action in the German trenches, where it unsuccessfully 
preached the doctrine of “Deutschland liber alles.” It was 
then shipped to Ireland as part of the equipment of the ill- 
fated expedition of Sir Roger Casement, and although 
Casement failed to incite revolution in Ireland, the press 
was landed and 
set up in a secret 
plant in Cullieurry, 


was operated by 
the Sinn Fein. It 
recently came to 
the United States 
and now works for 
‘4 prosaic commer- 
cial printer, but its 
secret history has 
Teaked out and, as 
result, scores of 
those who favor 
‘the Wearing of the 
Green have made 
1 pilgrimage to the 
inky shrine, 

Tt is not only 
very interesting 
relic of the war, 
but the only press 
of its kind in the 
United States, and a tribute to German inventive genius, 
Ttoperates noiselessly; and incorporates a die-cutter, an 
automatic sheet-adjuster, an embosser, creaser, perforator, 
and color-printer, with automatic guides, and it boasts a 
producing capacity of four thousand sheets an hour. 


‘To demonstrate what delicate fabries a washing-machine 
would handle, a hardware merchant washed some dollar 
bills in the machine, putting them through the wringer 
afterward, and drying them with an electric fan. 


Mercury Column Protects the Electric Motor 


N electric motor operating in cold weather can with- 
stand a much greater amount of overloading than the 

‘tame motor on hot summer days. ‘This fact has been taken 

into consideration in the manufac- 

ture of a new protective device for 

electric motors, 

‘The new overload relay consists 
of a glass tube containing a column 
of mercury. Coiled around the tube 
fare several turns of heavy wire, The 
latter is part of the same wire that 
goes to the motor from the lines, 
while the mercury is part of the 
same circuit that goes to the relay 
‘magnet and the contactors, 

When fuses are used for this pur- 
pose, the sudden rush of current 
When the motor is thrown on the 
line, blows them instantly, eausing 
unnecessary delay and waste. With 
this new relay such trouble is done 
away with. 

If the motor is overloaded, the 
excessive current flowing in the coils 


surrounding the mercury 
produces an unusual heat, 
‘causing the mercury to boil, 
‘As it boils and vaporizes, 
the circuit is broken and 
the magnet allows the con- 
tact fingers to drop away. 
Once the interruption has 
occurred, the mercury—now 
xno longer heated—cools and 
reforms the column, thus 
making the cireuit ‘again, 
Permitting the motor to be 
sta'ted, and repeating its 
‘warning when neceseary. 
‘As the action of the mercury de- 
pends on the heat given off by the 
and as the heat given off by the 
coils depends among other things on 
the temperature of the air around it, 
this circuit-breaker will permit the 
motor to earry a larger load on cold 
days. At the same time it affords ade- 
quate protection in all weather. 
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Popular Science Monthly 
Science does not know its debt to imagination.—Ralph Waldo Emerson. 


[ Film Rewinds Itself 
in New Magazine 


IMBER is so much 

‘more ‘expensive than 
concrete in Germany that 
‘even temporary houses, 
are being built of the 
latter material. But the 
molds which form the 
walls and floors have to be 
made of wire mesh and 
gravel because of the cost 
‘f wood for this purpose. 
‘The wire frames are filed 


NEW magasine fo 
AA. motion-picture » pro- 
jectors in which the film 
‘commences to unwind 
from the center instead of 
the outside has been in- 
vented. The film is not 
wound in the ordinary 
round form, but is pulled 
from point to point inside 
the ten metal fingers in 
the shape of a deeagon. 


‘Stacker Piles Wood for News Paper 


HESE twin mountains of wooden blocks will be made into 
newsprint for many of the editions of 1922, Such great piles 
are possible only by the use of the traveling belt stacker ilus- 


aiacreasaaaeaaks trated, which is moved along a temporary track after the piles 


Sees hhave reached the height of forty feet. From the sawmills the 
‘heer Sonerete forte blocks slide down the inclined chute shown in the foreground and 
drop on the traveling belt of the stacker, which delivers them in 

with gravel and then cov- rotation to the top of the pile. An automatic governor 

‘red with cement or stuceo ‘There is no waste in modern Iumbering methods. Nowadays keeps the strip at a slight 

‘which joina with the gravel the mall saws the large spruce logs into lumber, and small ones into tension from the start to 

to form a solid crust ‘wood pulp blocks. ‘the finish of euch. reel, 

Paint Line on Road for Safety's Sake Horse-Driven Scoop Used to Fill Truck 


MOTORISTS who crm the Canejo Pass near Camarilo, {AT Lowa State Celle they have decided that iti easier to 
California, cannot conceal or deny the fact that they are drive a horse than to swing a shovel, so they load gravel 
he road. A twelve-inch black strip has been painted with a scoop. A team attached to a wheel scraper strips the 
‘of the road for several miles, and constantly re- gravel and gathers it into piles in front of a chute. When the 
iver to get over on his own side. ‘The highway at trucks drive up, a cable is fastened to the scraper and the horse 
thin point is extremely curved and presents numberless oppor- hauls the gravel up the incline into the wagon. Skilful driving 
tunities for the carelom driver to cause a bad accident, but it is required to see that the horse does not pull the scraper over, 
thas been found that few touriats are so selfish as to hog the road the edge of the chute, but compared with the ordinary method of 
when they realize that they are courting disaster by doing #0. loading = truck the saving in energy makes it worth while, 
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New Catcher's Mask Gives 
Better Vision 


RANK SNYDER, catcher of the New 
‘York Giants, iy said tobe highly 
pleased with this new mask, designed to 
kive the backstop better vision and Im- 
proved 
made of 


ea foul tip to glance off the 
surface of the mask with far los danger 
bf injury to the player than was the ease 
with the old bar type. 

Tnatend of the familiar forehead and 
‘chin straps Une new mask is earried on a 
heavy cushion which reaches completely 
‘around the head, 


Twin Arc Gives Double Light 
at Same Current Cost 


AN io manutacturer has developed 
photographie are lamp for which he 
claims double illumination with no increase 
{n the cost of current consumed. ‘The lamp 
onsista of two arcs of high intensity so 
placed as to produce a better distribution 
Of light by eliminating the harsh shadows 
that’ frequently accompany the use of 
tingle arcs, With twin arcs itis also easier 
{or the photographer to model the features 
of the sitter. 

‘An adjustable stand holds the lamp in 
any position without resorting to thumb 
fierewn., The arcs may be extended from 
‘near the floor level to nine and one half feet 
above it. 


1 


Sixty Feet of Alcohol Propaganda 


“THE, one, white strip, of which only 
about forty feet shows in the photo- 
graph, ia alist of medicines in the prepara 
tion of which good grain alcohol isa neces- 
sity. There are 3600 of them, and written 
fon & typewriter in single space the list is 
sixty feet long. 

‘In many eases the final product does not 
contain a trace of anything disagreeable 
to Volatead, but alcohol is a necessity as a 
solvent in some stage of the manufacture. 
‘The list was prepared to show that the 
restrictions onthe use of aleobol in the 
arts should be relaxed, and that itis a mis- 
take to regard it only as a beverage. 


These Binoculars Steal 
Photographs 


COMBINATION ecamera-sterco- 

scope, looking like pair of field- 
tlasees, is Frenchman's’ invention to 
ftnable'a photographer to snap-shot un- 
ttuspecting perwona to the right or left of 
him. The glasses do not “look” 
ahead, ‘The photographer apparently 
looks straight ahead, but a prismatic ar. 
rangement reflects the view to the right 
trleft of him. As field-glasses the physlo- 
graph, its name, isa dummy, but it may 
be tse (with side vision) asa atereoscope. 
Te uses filma 44 by 6 centimeters, and its 
stereoncopie Held is 45 hy 107 millimeters 
‘Tho pleture shows the phyalograph in ws, 


Mail-Bags Are Cleaned by Means 
of Tumbling-Barrel 


T[HE Post Ofice maintains a upecial de- 
‘partment for the cleaning and renovat- 
fing of mail-bags. "Tn their rapid journey 
around the country the bags acquire an in- 
‘credible amount of dust and grime which 
‘must be removed before any’ repairs are 

‘When the bags are received at the clean 
ing-room they are placed on a huge star 
ride of slats. As the star revolves rapidly 
the bags are thrown from point to point 
Until all the dirt has been Beaten out and 
removed by a suction system. 

‘Ths star, known by the workers as the 
“yumbling-bareel" may be seen at the left 
‘of the open door in the illustration, 
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Test It! 


How Fast Does Your Mind Work? 


Puzzles will do for your brain 
what sports do for your body 


A Mental Athletics course, conducted by Sam Loyd, 
the famous puzzle expert 


Twenty-Five Dollars in Prizes 
EDUCATORS say that purseslving isthe Dest nd of mind. 
‘raining —best, 


cane cones a tpt intend of drogen 
‘As proof of thin, consider the fact thet Samm Loyd's mont 


Padlen ave fren ivory, egies an asics en 


‘than December 8, addressed 
to'the Puss Editor, Popular Science Monthly, 225 West 39th Se 


‘New York, N.Y. 


‘etitor will be awarded the full amount of the prize tied for. 
"Answers and names of the prige-winners will be published in the 


‘March nave. 


Try Your Hand at Surveying and Help 
These Miners Fence Their Land 


GROUP of miners decided that 
pooling of thelr claime would be ad 
‘vantigeous to all concerned. No two of 
the properties had the same dimensions, 
but fe developed: that exch man had 
Closed his claim with the sume amount 
"CTT tact appeared to th f 
tact appeared to the men as a fair 
reason for equal distribution of stock in 
the corporation that was formed by the 
pooling oftheir interests. 

‘But n surveyor appesred on the scene 
and’ pointed ‘out that, contrary to. the 
fniners’ opinion, the length of fence ear: 
Founding each plot gave no indiation of 
‘the nereage contained ini 

‘To ald in making this clear to the puz- 
led miners, the surveyor drew a sties 
of” dlagrams on a” near-by signboard, 


showing examples of five enclosures, 
each surrounded by twelve rails of similar 


Jet us eal each rail one foot long. Then is 
the first diagram the area is, of course, nine 


square feet. In the second the twelve 
rails enclose eight square feet: in the third, 
seven square feet: in the fourth, six square 
feet and in the fifth diagram, five square 
feet. All this is simple enough. 

But then comes the puzzling question 
which furnishes us with » brain-testing 
problem: How could his illustration of a 
gradually shrinking area be carried a step 
further?’ In other words, how can the 
twelve rails be arranged so that the area 
‘enclosed by the same amount of fencing 
will be only eur square feet? 


“ 


How Would You Patch This Roof if You 


Were Given the Job? 


“THE 0 tinsmiths, pictured above have a problem 
oon their hands. ‘The square patch which they are 
to place on the roof has an aren equal to the three 
square pieces of tin which they brought with 


‘them. 
‘Now, four similar squares will combine 
‘easily to form one large square, but itis & 
difficult matter to take three aquares and 
‘combine them into ane large square. 

‘Can you help the tinsmiths? "Figure out 
the fewest number of pieces into which the 
three pieces of tin may be cut in order to 
duce a large square equal to the um of 
thelr areas 


How Far Did the Car Go? 


T a recent automobile race there was 

considerable discussion among a frou, 
of spectators regarding the distance covered 
by the winning ear. 

‘The driver was on the track for exnctly 
fone hour. He went one third of the total 
distance at the rate of sixty miles an hour; 
hhe covered the second third at the rate of 
sixty-five miles an hour; and during the 
{ast third he maintained a speed of seventy 
smiles an hour. 

‘This much wax agreed upon by the 
‘observers. But when it came to comput- 
ing the distance covered they could ‘not 
‘agree. Can you figure it out? 
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notor” of 

‘model nirplane can be wound up 

Wwith the useful little hand dell. 

‘This Wlustrates how the trick is 
‘done 


=A tA 


AM 


1. ts cay to solve the 
/ if 


hee tO 


ei a of Your Tools 
re -_ 


problem of 
fill i used 


Make the Most 


Small parts can be neatly 
polished with and drill 
Bripped Sealy” ina vie 
Frchd a piece of emery cloth 
tightly “about the article 
th one and and turn the 
‘dell with the other 


Five “Other Uses” for the Hand Drill 


Beginning a series of pictures showing how to 


A lathe is readily improvised by 

Basing the and dri in © vive 
is is the correct way to reduce 

the diameter of a rod by Bling 
wwtien a lathe fs not at hand 


Rubber Suit Keeps Jockey 
Down to Weight 


‘HE man or woman who wants to re- 

duce can borrow many a valuable tip 
from the racing-track, for in order to keep 
their weight down to the minimum, the 


sprotion md redocey bey eres 


Jockeys undergo a course of training at 
rigorous as that of the pugilist. Even when 
they diet and exercise to the point of 
physical suffering, they frequently find 
themselves too heavy. In this prediea- 


As a special service to readers, the Editor will be 
Addresses of manufacturers of devices mentioned 


‘ment a rubber suit is used to keep them 
in riding form. 

‘The illustration shows Albert Johnson, 
reputed to be the best post-rider in Amer- 
‘ca, wearing a) 

‘of thin rubber, 
‘and ankles and tightly laced down the 


front so as to be airtight. After exercising 
strenuously in such s garment, the per- 
spiration pours off the body, and while itis 
‘as uncomfortable a piece of clothing as 
‘human ingenuity ean devise, it is guaran- 
teed to take off the surplus flesh i 
astonishingly short time, 


Homemade Spraying Outfit Runs on Ranch Railroad 


BECAUSE the spraying outSte supplied 
him were not big enough to take care 
of the immense farms under his direetion, 
‘the foreman of a large Western ranch went 
ahead and amembled this spraying-train 
according to his own ideas. 

‘An old motor-truck engine was trans- 


ferred to the homemade locomotive, and 
made to do double duty in driving the outfit 
and operating the pump. The unit operates 
Over the ranch's railroad, and is used for all 
kinds of spraying—not only for combatting 
sale and rust, but for whitewashing the 
ranch buildings and giving the hogs a bath. 
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Fuelizer Preheats Gas 
for Easy Starting 

NOTHER step forward has been 
‘made in the. better combustion 
of present-day automobile engine fuels 
by L. M. Woolson, a Detroit engineer, 
who has perfected’ a device ealled the 
fuelizer, to heat the incoming fuel 
when the engine is starting and idling, 
‘and to automatically become inopera- 
tive when the engine is able to supply 
its own heat, This is a new principle 
because the hot-spot manifold and the 

exhaust-heated Intake provide the e 
xine with no heat when it is startin 
slight heat when idling, and a maxi 
mim of heat when running but when 

the engine needs it least. 

‘The fuelizer instrument consists of 
a burning chamber where the gas from 


the intake manifold at the top. When 
the gus enters, it is ignited by a regul: 
tion spark-plug. Tt then passes into 
the fresh charge, going {rom the ear- 
buretor to the cylinders from the 
regular carburetor. The heat of the 
burnt gases changes the wet, poorly 
carbureted mixture to a dry vapor 
which, explodes efficiently and fully 
when it is fgnited by the spark-plug in 
the eylinder. 
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Water Supply on Auto Heated by Exhaust 


TILIZING the heat of the exhaust 


in large quantities is the purpose of the 
latest aecessory to be attached to auto- 
mobiles and motor-boats. The ad- 
vantage of the invention is that the 
water produced is pure—clean enough 
to use for bathing or even for making 
tea. 

‘Those who like to make long trips 
by road or water, taking thelr own 


Messrs, Spates and Rumery demon- 
strate the operation oftheir automobile 
“eater heater 


camping equipment and bivouacking 
by the roadside, know how keenly the 
lack of hot water is felt. 

‘The appliance consists of a sanitary 
metal eylinder holding from two to 


Oil Shock-Absorber 


REAT wearing qualities are 
claimed for a new shock-absorber 
which works in oil on the principle of 


‘This new shock-abworber works on the 
principe of the gun-recoll chamber 


a big gun-recoil chamber. ‘The action 
is entirely vertical, for although the 


Valve Admits Gas, Kerosene, or Air 


JRIMING the engine, cleaning the 

eylinders, and an auxiliary” air- 
control are ail possible with a new auto 
accessory attached to the instrument 
board and connected with the intake 
manifold by a small copper pipe. A 
piston consisting of four disks inside 
the cylinder forms a three-way valve 
having one, two, and three small outlet 
holes in the respective compartments. 
Similar holes are bored in the cylinder 
itself near the mid-point and at the top 
of the stroke. 

Gasoline, kerosene, or air is drawn 
from the accessory into the manifold 
by the suction of the engine. This 
primes the engine, cleans out carbor 


or controls the mixture. The volume 
supplied depends upon the valve's posi- 
tion. ‘This is adjusted by the handle, 
and held in place by the bell and spring. 


wk 
we 


‘The water is heated in the ruler and 
then Stored under the seat, from which 
place it is Graven off for use 


twelve quarts of water, which is heated 
by passing the exhaust of the motor 
engine through a tube in the center of 
the container. ‘The gases never come 
into contact with the water. ‘The ex- 
hhaust is diverted {rom the pipe leading 
to the regular muffler by a cut-out 
valve, and after the water has been 
heated, which takes about ten minutes, 
the valve is closed and the muffler 
utilized again, The pipe in the in- 
sside of the water container is in the 
form of a muffler, so the action of the 
heater is noiseless. 

‘A reserve water-tank to supply the 
heater is carried in a tank under the 
front seat of the ear, and the hot water 
is drained off through a stopeock at the 


rear of the chassis, 


for the Automobile 


plunger is fastened solidly to the car 
frame, it is attached to the spring by 
means of a cable which accommodates 
itself to lateral movements. All of the 
more sensitive parts of the appliance 
are entirely immersed in oil. This 
makes their action smooth and easy, 
prevents wear and lessens noise. 

‘The absorber consists of an elliptical 
outer cylinder, which is filled with oil 
toa plug on the top. Inside is a second 
vertical cylinder having a piston and 
rod to the top of which is fastened, 
through a system of amall levers, an 
‘arm carrying the eable attached to the 
spring at its midpoint. On the re- 
bound of the automobile the 
lever arm is pulled down and it exerts 
pressure on the piston of the inner 
cylinder. This forces the oil out of a 
small hole into the cylinder. Ax soon 
as a definite maximum pressure has 
been reached, a second valve at the 
bottom of the inner cylinder opens 
automatically. This valve compen- 
sates for any changes in the viscosity 
of the oil due to temperature. 

In cold weather, when, of course, 
the oil is more viscous, ‘the second 
valve opens earlier and wider, thereby 
Keeping constant the pressure that 
regulates the spring action. When the 
automobile spring is again compressed, 
the piston in the inner cylinder is 
forced back to its top or normal posi- 
tion by a coil-spring below the piston- 
head, at the same time drawing oil 
into the eylinder through a valve at 
the bottom. 
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Gasoline Flow Meter Records Effect of Road 


Condition on Car-Operation Cost 


FLOW meter which records the 
rate of gasoline consumption of 

an automobile engine at each instant 
of operation or point of travel has 
been developed by the Iowa Engineer- 
ing Experiment Station to determine 
the effect of the condition of the 
surface of a road upon the cost 
of operation of motor-cars. 

‘The flow meter operates on 
tthe principle of the loss of head 
ina liquid when passing through 
asmall orifice. A constant head 
of gasoline is maintained, and 
the size of this orifice is’ such 
that the rate of flow of gasoline 
through it is just a little greater 
than the consumption of the 
carburetor. This difference 
ceauses the gasoline to rise in the 
float tube, and hence the rela- 
tive height of the float indicates 
the rate of consumption of gas- 
oline by the carburetor at that 
instant, 

‘The recording mechanism 
consists of a stem attached to a 
float earrying, 


tact disk at its upper end. 


twentieth of an inch, 


“The complete flow-meter mechanism. As the 
gasoline flow varies, the plunger moves up oF 
‘Sow, causing sparks to burn minute holes 


‘through the paper record, 


Each of the eighty brass contact points is 
connected with one of a corresponding row 
of points on a bar of insulating material be- 
low which a strip of record paper moves. 
Underneath the paper and directly opposite 
this row of points isa small brass bar which 


‘This disk, 
which has a small piece of copper wire 
wound around its edge, moves up and 
down in a tube over eighty small brass con- 
tact points at vertical intervals of one 


flow meter takes up but little 


{is connected with # continuous 
brass strip in the contact. tube 
through a battery and a high-ten- 
sion spark-coil, When the eireuit 
is completed by the contact disk 
fon the float stem, making contact 
between the brass strip and one 
of the brass points in the contaet 
‘tube, a spark jumps from the cor- 
responding point above the record 
paper to the brass bar below, burn- 
{nga small hole in the paper. 

‘As the float rises and falls with 
variations in the rate of gasoline 
consumption, the position of the 
row of holes ‘on the moving strip 
of record paper will change corre. 
apondingly. 

‘The record paper moves at a rate 
exactly proportional to the speed of the 
vehicle. An ordinary alarm-clock 
movement is arranged to close a high- 
tension electric circuit through th 
edge of the strip of record paper at 
regular intervals of twelve seconds, 


Needle-Valve Control for Fords Saves Gasoline 


‘HE operating expenses of the aver- ward practice and a menace to careful 
age Ford car could be reduced if driving. The means of control can be 
ie driver had the gasoline control installed in a few minutes without the 
within sight and reach, This 
in the case with the more ex- 


services of a skilled mechanic, First 
the regulation Ford adjuster is re- 
moved; a hole is bored in the instru- 
‘ment board and the rods and 
levers connected as shown in 


pensive ears, but on the Ford 
the driver must reach in back 
of the instrument board be- 
fore he can adjust the ear- 
buretor needle-valve.  Be- 
cause of this difficulty in 
making adjustments, many 
Fords are run at less than 
their highest efficieney and 
with a much lower gasoline 
mileage than might easily be 
obtained. 

‘To make this economy pos- 
sible, George G. Porter, an 
engineer of Syracuse, New 
York, has devised a simple 
gasoline control apparatus 
which brings the needle-valve 
regulation to the very finger- 


the sketch at the left. In 
the hole in the instrument 
board is inserted n neat dial 
on which is mounted a 
pointer, which indicates the 
exact position of the needle- 
valve at all times. By reason 
of this knowledge, the danger 
of overheating the engine and 
causing pre-ignition or the 
excessive deposit of earbon in 
the eylinders ix reduced to a 
‘minimum. The control also 
serves to make it easier to 
start the engine in cold 
weather by indicating the 
amount of gasoline being fed 
totheengine. For Fords not 
fitted with instrument boards 


tips of the driver, and elimi- 


a small, sheet-steel apron is 


nates all groping behind the 
instrument board, an awk- 


made especially to accom- 
modate the dial, 
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these pages of ideas about automobiles 
and motor-trucks the Popular Science 
Monthly endeavors to help its readers solve 
problems of maintenance and repair. But 


there must be special cases that are not cov- 


of the 


Intensification 


Stel the pg be. 
re the entaren thie 
‘attachment 


—conranen ca 


= > 


red 


“The brakes didn't work, but the bumper dk 
fand there tno garage bill ax an aftermat’s 
this allison. The vertical springs enable 
this bumper ta fend off care of every he 


ally "brings the oiler 


When You Want Expert Advice About Your Car 


ered, and we invite you to write to the Auto- 
mobile Editor and let him advise you. 

If you wish to know more about the devices 
pictured here, or if you want to ask questions, 
write. See afew typical answers on page 81. 


Hot water about the 
Sipping eis ected 

this" electrical 
frating strip. inte: the 
Dacket of water, as the 
hemting unit is enclosed 
{na watertight welded 
cover. Uretul ao for 
ecpina the engine waren 

hes 


Made of felt impres 


Channel frame and top 
spring leaf of 2 Ford. 
Every movement of 
the springs automatic 


A long steering-wheel permits this tract 

Grawn reaper to be handed by the operator 

om his fegular position on the rear of the 
Bachinery 


J 
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This Electric Automobile Has Sixty-Mile 
Radius with Low Operating Cost 


May revolutionize transportation around 
town for family of moderate means 


\HE appearance of a small, high- 
quality, economical electric auto- 
mobile suggests a new chapter in 

the romance of transportation. Here 
is a practical car for every man and 
woman, with price und upkeep well 
within reach, built by an established 
company with @ reputation based on 
the manufacture of industrial tractors 
of about the same size, 


Not a Big Car's Competitor 


This new electric has capacity for 
two passengers, and a eruising radius 
of sixty miles at fifteen miles an hour, 
with a maximum speed considerably 
higher. It has a wheelbase of sixty-five 
inches and a tread of thirty-five inches: 
the tires are twenty-eight by three 
Inches. ‘The car's smaliness, simplicity 
‘of control, ease of operation, and re- 
ability—the last three qualities being 
peculiar to the electric in high degree 
—«ive promise that it will not com- 
pete with its bigger, livelier, more 
costly gasoline brother, but will build 
Lup its own especial field of usefulness. 
‘The low-priced electric may even be- 
come every family’s substitute for the 
street-ear, furnishing more comfort~ 
able transportation at the same cost. 
‘The new car comes in three models 
—a two-passenger runabout for gen- 
‘eral use, a two-passenger car speeific- 
ally designed to carry a factory ex- 
‘ecutive from building to building and 
through the buildings of his plant, and 
& small delivery-car, particularly for 
those whose hauling requirements are 
light but exacting. Among tradesmen 
and merchants in this class may be 
mentioned jewelers, tailors, laundry- 
men, newsdealers, druggists, etc. AS 


a special delivery vehicle a car of this 
type may also appeal to butchers, 
grocers, florists, and the like, and it is 
ot absurd to expect that it will ap- 
peal to many private families as a 
marketing-car and luggage-carrier. 

‘American manufacturers may find 
the possibility of popularizing vehicles 
of this kind for general family use 
‘most enticing. It is the nearest thing 
to a pair of electric legs that can pos- 
sibly be imagined. It pictures. the 
ultimate in personal transportations. 
Without pretense or show; just large 
enough to comfortably carry two peo- 
ple; with a cost of operation that com- 
pares favorably with the gas-bill or the 
Iaundry-bill; with such simplicity of 
control that even the most timorous 
elderly lady or the most nervous child 
has a complete sense of mastery over it. 
With all these possibilities, the event- 
ual popularity of vehicles in this class 
must be considered assured. 

Few appreciate the extraordinary 
simplicity of the electric car, It is 
steered by one lever and started and 
stopped by another lever. Forward 
movement of the latter from neutral 
starts the car and a backward move- 
ment applies the service brake. Un- 
like the gas-car, itis never necessary to 
do two things at once. There is just a 
‘single lever with a natural motion: for- 
ward to start, and backward to stop. 
‘A second brake is operated by a pedal. 
‘The control lever gives three “speeds:”* 

top speed for running along the level 
tnd the other two for hil-elimbing, 

‘Another advantage of “electrics” 
that only those who have ridden in 
them understand, is the complete 
absence of noise. 

‘The upkeep is almost negligible, The 


‘Thousands of business houses will find 
the dlectric car indispensable for rapid 
Acliveries. Its low upkeep commends it 


cost of electric current is but a few 
cents a day. A charging apparatus is 
furnished with every car so that the 
owner ean take care of this detail in his 
own home. ‘The battery is connected 
with the electric supply at night and it 
is ready again in the morning, Tires 
are a minimum size, the standard size 
for motoreycles, and consequently are 
extremely cheap, yet their life must be 
Jong because of the gentleness of the 
service which an electric imposes. 


Repair Costs Are Insignificant 


Repair expense should be nearly nil. 
Virtually the only moving parte are 
the wheels, driving chains, and the 
motor armature, 

Such a car should be ideal in traffic 
because of its smallness, and the cost 
of garaging it should be reasonable for 
the same reason. Its dimensions over 
all are less than four by eight feet, 
whereas the average automobile is six 
by fifteen feet, Calculating garage 
costs, therefore, it is logical to expect 
that ‘if a building were specially de- 
signed to house vehicles of this size, the 
rental would be half the present rate. 
From a garage standpoint it is most 
attractive for the house-owner. Its 


‘Because of fis small size and light weight it offers conve- 


tnlent transportation for executives on 


tours 
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size is such that there are few 
front porches under whieh it 
would not fit with but slight 
modification. If there is room 
for a separate garage at the 
rear of the house, and room 
for a narrow drive at the side 
of the house, the size of build- 
ing required would be about 
six by ten fect by seven feet 
high—420 eubie feet—as com- 
Pared with the average small 


$50 for the Best Stories of 
Auto-Camping Experiences 


ARE vou one of the thousands who went 
camping by automobile this year? 

If you took a motor vacation, if you 
made your car your home while you 
camped, or traveled or lived in the open. 
tel Popular Science Monthly all sbout 


factory passenger-carrying ve- 
hhicle it is as much needed as 
the industrial tractors used 
to-day are needed for carrying 
material. A certain produe- 
tion manager once stated that 
in busy seasons he walked 
twenty miles a day, and con- 
sidering that the main ‘plant 
under his supervision is nine 
hundred by fifteen hundred 
feet, it is easy to realize the 


garage, which is eight by fif- your truth of his claim and also to 
teen Tet hy ight feet high "A Finst Prise of $35 and a Second Prize appreciate the fed ther i 
oe Boal ol 300 lee of $15 will be awarded for what, in the or crheporeetion exieoprile 


‘The factory ear fills a long~ 
felt want in industrial plants 
and is of special interest to 
factory managers, executives, 
plant owners, ete., since 

provides quick, convenient 
intershop transportation and 
saves the time and energy of 
‘the busy executive in making, 
inspection and keeping in 
touch with the various depart- 
ments. In other words, as a 


opinion of the Editor, are the two most 
interesting and informative letters. Letters 
must not be more than five hundred words 
long. ‘The contest closes January 10, 1922. 

Tell all about your ‘trip, where you 
went, how much it cost, and what auto- 
mobile-camping accessories you used of 
devised 


by this small electric. 
Although this car is small 
and reasonable in_ price, there 
is nothing cheap about its 
construction. Axles, frame, 
springs, and other parts are of 
the best quality steel, the 
body is of aluminum’ and 
is upholstered with genuine 
leather. ‘The equipment in- 
cludes an ampere-hour meter, 
horn, and electric lights, 


Do Tires Require Exercise? 


Q.le there anything im the cll tha 
us, nesclet”eekogp them ts 
ty dona "W.'e, Rents, 


"A.—-Some experienced motorists and 
‘tome tire men elaim that fires stand up 
Dest’ when subjected to hard 1nd fre- 
& Went servic, lating much longer under 
his ereatpest than they do"wben ed 
‘There. it no authentic proot 
Shae Vite view in either right or wrong 
‘The belio€ seems to be based on the fact 
that men classed as hard drivers often 
obtain extraordinary service from their 
tires." For example, there i the cate of 
‘man owning a high-powered car that 
gm $000 pounds and iregsipped with 
& i 5 cond re. “art nearing 
bts leas thas 800 ales and 20,000 
eTar from unusual for the hie of tire. 
Tee insta it nort that have led 
some to claim that hard and frequent 
exercise help to prolong tie lie 


Causes of Engine Heating 
hat are che mont common ca 


ije-tngime overheating) ard 


— 
toll of cld ofl; ineorrect spark 
‘llvance and earbon in the cylinders. 


Horsepower-Weight Ratios 


‘A—There are no definite fixed ration 


Write to Us About Your Motor Troubles 


If you have a motor-truck or automobile 
problem, let the Automobile Editor solve it 


between 1 and wep, thee 
= the 
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varying according to the 
ded 


tte parpeos for whi 


ew pintgeas 


tne Sime 
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yoagent 3 


“Tey ting heavy ll. Drain the 
prtsgnt oh out St the Sranbeese put tt 
gallon of kerosene, and run the engine 
fora minute oreo. Then drain out the 
Kzrocene and fill reservoir with heavy 
ei "The reason “for” recommending 
Seawy ol should. be" obvious. Te is 
thicker nd’ flows less readily, therefore 
lens of it will make ite way up into the 
combustion chambers. At the same 
ime, the parts of the engine are so well 
‘wort that there is space for this thick 
Fabricant to low foal polnts requiring 
ic 


Tire Size vs. Differential 
a Merrett 


ata pe 


actial anawer to this 
estion is ¢ ing done every 

is, and owners ‘bad resulta, 
Bue difference in tire diameters wears 


{SSE greseg,cae Tear 


A—The 


is only explainable by unequal tire sizes. 
referred 


The gears ‘to are the small 


binions—not the ring sea, oh 
rear tires are 

Ehe'same diameter, these 
inaction ‘when the car 
curved path; but if these tires are not 
of ‘the same diameter, they are in action 
continuously to an extent proportional 
to the ratio of the tire diameters. Tn 
gusidering” this problem,’ actual re 

diameters must be thought of, takin; 
Into account whether tires are pum 
ard or not, whether their treadw are 
‘worn oF new, whether the tires are large 
‘or smal, necording to thelr nominal s 
nd nly whether they ar’ the same 
‘iew of all these factor, ie not afieult 
fo Imagine a car with one rear tire of 
two or" three inches. greater diameter 
than ‘the other reat tire 


a 
iy of 
are only 
cave 


What Produces a Backfire? 


A_—A backfires due to the burning 
mixture in the cylinder setting, the gae 
in the intake ‘manifold on fre. A 
‘mufiler explosion is eaused by unburned 
charges. of vaporized mixture being 
Getivered froma, missing cylinder. ts 
the 'mufler to be set_on fire by. hot 
exhaust gases from the succeeding cyl 
inders that are fring. 

‘The backfire is usually caused by a 
weak mixture or cold engine. ‘The cone 
ation may be sugzravatedl by a retarded 
spark, """Phe weak mixture" may’ 
‘caused by Improper carburetor ig 
‘or dirt in carmuretor or pipe line. 1 
‘hot-air connection ceases to work, buck- 
firing may reeult. Other causes of this 
trouble include intake valves that stick, 
intake valves that leak or have weak 
stor." Tncorrect valvetiming, might 

"cause the dificulty. 
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Why Some Tires Wear Out So Rapidly 


FARMER JONES found his young 
neighbor Brown closely examining the 
right front tire on his light truck. Noting 
his perplexed look, he asked, “What's the 
trouble here?” 

this tire seems to be wearing faster 
than it ought and I'm wondering if the 
peel can be out of alinement,” replied 

“Don't you know how to find out? 

“Yes, I tried measuring, but it seems to 
be all right.” 

‘Jones examined both tires carefully, then 
observed, “That tread does appear to be 
wearing ‘unevenly. Well, we will make 
sure, Get me a clean piece of paper— 
sheet of soft white, not tough paper. 

Brown complied. Jones took a sheet, 
wet it, and then laid it on the smooth floor 
directly in front of the offending tire, He 
made sure it adhered tightly to the floor, 
and then wiped off the surplus moisture 
with a dry cloth, “He took another sheet, 
and after treating it exactly like the first, 


Ball-Bearing Stationary 


=SPUT AND FORGE END INTO FORK} 


— 
EB 


Nerden teer than mane cee” 


NE of the most desirable features of 
garage equipment is a means of hoist 
ing either the forward or rear ends of the 
car enough to bring the wheels 2 above 
the floor. This permits of the periodical 
repair of the chassis and makes it possible 
to get underneath readily for cleaning, 
freasing, and inspection, which work is 
neglected where the owner is obliged to 
feet down on the cold dirty garage floor. 

If two 3-ft. lengths of d-in. iron pipe are 
embedded in the concrete floor at the time 
the floor is placed, leaving the ends pro- 
truding about 4 in. above the floor level, 
two removable scrow-jacks with forked 
upper rests ean be used to elevate the eat 
to the desired position. ‘These jack-serews 

wre macle from bar stock 14 in. In diameter 

‘and the forked reat is forged out of the end 
ff the bar. It is desirable to have the 
thread Iathe-turned on the bar, making a 
‘quare thread with a screw lead of about 
432 in. The lifting-nut should be made of 
corresponding thread, and for convenience 
in turning a rim about 10 in. in diameter 
should be welded to the nut. 

‘Two ball thrust bearings (for ease in turn- 
ing the nut on the screw) are placed between 
the pipe and the nut. While the threads 


1 yur tees went out to fst svt the whele 
(2 your tr a wauened by Parmer Jones 


placed it on the floor in front of the other 
front tre 

‘He then asked Brown to start the engine 
land after cautioning him to hold the steer- 


Jacks for the Garage 


ean be put on the bar with a die, the pitch 
fs usually low and more time is required 
to raise the car. The space between the 
levating jacks should be made the same 
fas the distance between the outer frame 
‘members of the car's chums. “The cost of 
these fixtures will be low, as the threading 
ean be done in any machine-shop. The ball 
thrust bearings need not be new; suitable 
parts ean be purchased from dealers in 
‘second-hand material. 

‘Keep the threaded bars well oiled and 
the device will work amoothly and fast. In 
lowering the car, a steep pitch thread will 
practically lower itself; the nut is given a 
quick turn, and the weight above tends to 
keep it spinning until the car wheels are 
fon the garage floor —G. A. LUERS. 


Several Different Ways of 
Cleaning Ink-Bottles 


INK-BOTTLES invariably become coated 
‘on the inside with dried ink, which ad- 
heres firmly to the glass and does not yield 
to water. There are several methods of 
such bottles and they depend 
for theit success on the nature of the ink. 
‘The best method is to put a handful of 
small bird-shot in the bottle, fill it about 
half full with water and shake the bottle 
and contents vigorously to remove the 
coating of dried ink by the friction of the 
lead shot against the sides of the bottle. 
‘This will remove the greater part of the 
coating. What is still left may be removed 
by emptying the shot and water out of the 
bottle and putting about  thimbleful of 
hydrochloric acid in the bottle and rinsing 
every part of the inside of the bottle with 
the acid until the ink is dimolved. 
‘Onalie acid or one of its salts may also 
‘be used for this purpose, but it is a violent 
poison and must be handled with great 
‘caution. ‘The hydrochloric acid also is 
poisonous and highly corrosive and should 
not be permitted to come in contact with 
the skin or any fabrics. When the coating 
of ink is very heavy, itis sometimes found 


ing-wheel so as to drive straight ahead, had 
hhim drive only the two front wheels ‘ove 
the moistened sheets of paper. Brown 
stopped the truck before the rear wheels 
reached the paper. Then both men ¢ 
amined the two sheets of paper. ‘The left 
‘one showed the clear impression of the 
tread and was untorn, The right appeared 
to have been pusbed inward and the tread 
hhad ruffled and torn through the paper in 
spots. 

‘Something wrong bere,” asserted Jones. 
“You say you mearured between the 
wheels and found nothing wrong? Well, 
Jet me have your jack.” 

He jacked up the right front wheel, 
shook it, and it wobbled on its bearings. 

“Looks as though we have found the 
trouble,” he remarked. 

‘They took the wheel off and found the 
bearings loome, allowing the wheel to stand 
straight at rest, but causing it to wobble 
‘when the truck was in motion. They 
remedied this and the wheel ran true again. 


necessary to repent the cleansing process, 
‘Aniline inks do not resist cleansing as 


bottle thoroughly will usually remove all 
the remaining ink. It is advisable, how- 
fever, to repeat the rinsing at least once 
more before giving the bottle its final ablu- 
tion with water,—HEnRMAN NEUHAUS. 


Improve the Screwdriver 
with a Valve-Wheel 


BY ,titing,s valvewheel, as shown in 
the illustration, to the Blade of ‘the 
screwdriver, the work of twisting the screw 
{sem tiring and the work progremes more 
rapidly. 

‘A wire-rim wheel in preferable, as this 

affords «good gripping surface’ for the 
hand however, 
a cast-iron of 
‘wooden im wil 
Improve the 
screw driver it 
‘ther of these is 
svallable, 

‘The wheel is 
added by equar- 
ingout the center 
‘enough to perm 
ie to be driven 
solidly over the 
Blade, After ad- 


ding the wheel, 
the blade should 
be ground as 


slots. ‘This makes a dependable tool, ser- 
viceable for the hardest screws. 


Max an India- rubber printing - block, 
‘either by cutting or from a zinc or an electro 
cut, moisten it with fluorhydrate of am- 
‘monia and hydrofluoric acid, and apply 
it to the glass for a few moments. It will 
‘etch it, but 20 slightly, that the picture ean 
‘only be seen when breathed upon, ‘This 
‘might be put to commercial uses, such at 
fon store windows, or for novelties. 
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Saving the Body Finish 
of the Automobile 
IN spite of a good paint job and excep- 
tional care, a car does sometimes 
undergo a little rough treatment and the 


result is a chipped-off place or two on the 
Tustrous finish of the body. 


thas been loosened, water soon forms rust 
between the paint coats and the metal of 
the base. As this rust spreads, the paint 
around the bare spot becomes loosened and 
{in time more paint comes off. 

If this happens with your ear, carefully 
ry off the loowe paint about the bare spot 
‘with a penknife blade, until clean metal is 
exposed, ‘This increases the size of the 
Dlemish, but this is better than having it 
‘gradually grow larger. 

With a small piece of emery-cloth, 
scour the metal surface until it Is bright, 
fand then coat with a litle shellac 20 that 
all of the metal is covered. By carefully 

hellae into the corners of the 
id sealing the whole against the 
pat is effectively protected from 
vain and other damage. 

By mixing a little lampblack or other 
color into the shellac, the coating may be 
made the same color as the rest of the 
automobile body.—DALE R, Va" HORN. 


Blinker Signaling with the 
Car's Lamps 


EMBERS of automobile parties are 
‘sometimes separated by lakes or 
streams too wide for the human voice to 
roe, and ‘without telephone service. 
‘With automobile lamps and a cand 
showing the Intemational Morse code, 
conversation can be carried on without 
stfeulty. 
A hat can be used ae a shutter, First 
cover the lint, Remove the bat for half 


“dot™ has been transmitted. A “dash” 
is three times as long as 2 dot. 

Tt is not necessary to learn the code. 
Just hold a copy in the hand and the letters 
‘ean be found rapidly enough for practical 
‘purposes. In receiving a message, the dots 
and dashes may be put down as they come 
and translated later. Be sure to put in the 
intervals correctly. The space between 
dots and dashes in a letter ie the length 
of the dot, while the space between let- 
ters should be three times ax long. Be- 
tween words still more space should be 


sven. 
‘By throwing the light up in the air sig- 
nala can be transmitted over a hill of con- 


for receiving may make it possible to re- 
ceive messages from a point twenty miles 
away or even farther—A. Pena, 


Horn Motor Converted 
into a Grinder 


HE motor part of an automobile horn 

ean be converted to a small high-speed 
srinder for use in the private garage in 
harpening small tools, drill, knives, 
chisels, grinding coll contact points and 
similar work. ‘The funnel of the horn or 
‘ell is removed and in place of the ratehet 


‘The herp-motcr of your gutomotile may be 
See WSie Fea emery sie 


lak a sleeve is driven over the armature 
shaft and riveted on. 

‘This sleeve is threaded and fitted with 
two nuts and washers for holding the 
emery-wheel. The usual bracket that 
lamps the horn to the car is used for 
securing the improvised grinder to the 
‘edge of the workbench. With an extension 
lamp-cord the motor can be run by the 
storage battery in the ear 

Tn view of the exceptionally high speed 
at which these motors run, only small 
femery-wheel is required. ‘This isa very 
‘compact tool and if desired can readily be 
‘earried in the tool-bor of the ear while 
touring. 


Danger Due to Loss of Ford 
Front-Spring Center Bolt 


GHOULD the clips of the Ford front 
spring get loose enough for the center 
bolt to be pulled apart or sheared, it is 


idewise, and in doing this the steer- 
ing-arm will lock and possibly ditch the 
fear. Inspection of these clips before 
undertaking an extended drive is a wise 
Precaution to take—G. A. LUERS. 


How to Make a Rain- 
Visor for Your Car 


EERE is. rain-visor that is made of 
galvanized iron, can be flattened and 
stowed away when not in use, and can be 
Blaced in position quekly when a sudden 
‘shower comes up. 

‘Secure a sheet of galvanized iron 2 ft 
long and about 16 in. wide, With a pair of 


1 you have no eevee on, 
yet ean cay ake btwn he 


sharp tin snips cut out « section similar to 
that shown in the picture below. 

‘Two bends are then made that form a 
three-sided box, not too bulky, yet large 
‘enough to give ample vision when in 


Four holes are punched through the 
‘corners of this visor and short lengths of 
Wire inserted and bent to form hooks. 
‘These hooks slip over the top and bottom 
rims of the upper half of the wind-shield to 
hold the visor in place, 

‘To prevent glare, the iron sheeting may 
be covered with asbestos or cotton by 
coating the visor with shellac and laying 
‘the material on before the shellac has be- 
come hard. Another way to prevent 


“This shows the manner of cyting te sheet 
"Seta fled tS frm te vine 


tlaring is to give the iron a coat of lacquer. 
When not in use, the bends are flattened 
out and the visor, now a flat sheet, is 
steed under, the ror sat o any oar 
‘convenient place. 
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How to 


HE relation between chemistry and the 

economical burning of fuel has been 
discussed often, but litte, if any, attention 
hhas been given to the chemistry of the 
limination of dust and smoke as applied to 
hot-air furnaces. 

‘A definite quantity of air is necessary to 
properly and economically burn the par- 
tieular amount of fuel needed under certain 
‘weather conditions. Referring to the illus- 
tration, this alr is drawn in through the 
‘ashpit "door A, which passes upward 
through the grate Gand bed of burning 
fuel F, and, after having heated the fresh 
air to be delivered to the various rooms, 
leaves through 1 pipe P containing damp- 
‘es, and passes out Into the chimney. The 
various parts of the furnace through which 
the flame, gases, and dust from the fire 
pasa, are supposed to be completely sepa~ 
rated from the eireulatory system through 
which the fresh air is passing while being 
heated for the rooms of the house. It ix 
difficult to secure this condition eontinu- 
‘ously, especially in older furnaces, and, due 
to leaks between the two systems, dust and 
‘kases pass up into the rooms, unless certain 
precautions are observed. These ean be 
‘earried out without a waste of fuel, 


Run the Furnace Economically 


By O. E. Ruhoft 
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the fire-door open too much, since this may 
draw in unnecessary cold air. 

‘The proper procedure for checking the 
rate of burning is not by greatly reducing 
the suction exerted by the chimney, but 
rather by reducing the amount of air that 
passés through the fire, by keeping the 
aashpit door and its damper closed, or by 
temporarily opening the damper’ in the 
firedoor, or by leaving dust-damper D 
‘open. Do not forget, however, to close 
dust-damper D when the weather is cold, 
‘otherwise much alr will go through the dust 
damper D, instead of the firebed. It is not 
intended to imply that damper & and cheek 
C should not be used at all, but they should 
be used rather sparingly. " However, when 
the furnace is being worked on, either to 
break up clinkers, remove ashes, and #0 on, 
it is important to keep check C closed, and 
hhave damper E wide open so that dust and 
Poisonous gases may be drawn out of the 
‘chimney instead of backing up and leaking 
to the fresh-air pipes, or coming out into 


‘lseriptive matter ‘may ‘not apply com: 
pletely to them ey 


To Etch 


ETCHING or frosting glam is by no 
‘means difficult to do if proper care ie 
taken. “Even an electric-light bulb ean be 
fronted. 

‘The materials necessary for etching on 
last consist of a lend dish, powdered eal- 


‘Pouring, the acit down the glam ra bel 


Seatnnt edath the Boule prevent 
vn ioe the dangerous bguld 


cium fluoride, concentrated sulphurie acid, 
‘glass rod, and some paraffin. 

Before generating the fluorine gas, the 
object to be etched is entirely covered with 
wax. Then with a sharp knife all that 
part of the wax is removed from the glass 
to be etched. ‘This must he done very 
carefully s0 that none will adhere 
glass, since the part to be etched must be 
absolutely clean. 

‘Then the object is placed in a small card- 
Doard bax of a hole is eut int 
ox and only that part of 


and Frost Electric-Light Bulbs 


steched or frosted is placed through it. ‘The 
‘space between the glass and the cardboard 
closed with paratfin. 

Before sealing the box the powdered 
calcium fluoride, which is absolutely harm- 
lens, is placed in the lead dish (6 of, will 
be ‘sufficient). Then concentrated  sul- 
Dhurie acid is added to the powder with 
‘extreme eare and stirred with the glass rod 
so that it mixes thoroughly. Enough acid 
is added to form a thin paste. Caution 
must be used since the escaping gas ie very 
Poisonous and must not be inhaled. A lead 


Timely Hints for Aiding 
Santa Claus 
(CHRISTMAS is approaching and 

the problem of providing pres- 


| Full direetions will be given, and 
only tools included in the home tool- 
| chest will be required. 


dah is absolutely essential, Glass dishes 


ean not be used, as they are quickly 


lead dish is placed in the cardboard box, 
and the cover placed over it. Of course, 


glass, rinse it in water, remove the paralfin, 
fand the glass will be found to be etched on 

where the glass had been 
‘to the acid fumes. "Do not forget 
the lead dish by playing a stream 
‘on it until all of the paste has been. 


moved, then dry it.—E. BADE. 
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Methods for Removing Various Stains 
from Cotton, Wool, and Silk 


MOS? stains can be removed if they are 
‘given the proper treatment as soon 
fs they oceur. However, different stains 
demand different treatment. If, for ex- 
‘ample, you apply hot water to milk, egg, 
‘meat, of other albuminous stains, it will do 
more harm than good; yet this same hot 
water will easily remove fresh fruit stains. 
Similarly, soap that will remove grease 
spots to a certain extent, will set a fruit 
stain in the same material s0 that it can. 
not be removed. 

In regard to the cloth itself, its nature, 
color, weave, finish, and weight must be 
taken into consideration before anything ts 
done, 

Cotton and linen are stronger than 
either wool or silk and can be given 
rougher treatment; 


ya 
Finsing to provent destruction of the fiber. 
Alkalis do not affect cotton and linen so 
‘much a8 acids, and the opposite is true for 
wool and silk, 

Before applying acids or alkalis to a 
stain, try hot or cold water, according to 


the nature of the stain.” When the stain is 
fon linen oF cotton fabries, the material 


should be soaked in water; if on silk or 
‘wool, it should be sponged. If water does 
‘hot wash away the spot, then a chemical 
should be applied. ‘The work should be 
done rapidly to prevent possible destruc- 
tion of the fabric. 

Fruit or berry stains should be attacked 
immediately with hot water. If the cloth 
in question ie white or is made of strong 
fast-colored material, boiling water may be 
‘used, 

Silk and wool, however, are too del- 
feate for such treatment: ‘they should 
be sponged with warm water. If some of 
the stain remaing after water treatment, 


“ahaa irom fr eceomtcaly 


try moistening the material with lemon- 


solution of acetic acid should be used, rins- 
ing well afterward. 

Ir plain writing-ink ix spilled, soak the 
stain ina dish of milk. This should remove 
the stain almost entirely. If not, try 
tmiturated solution of ‘oxalic acid,” javelle 
‘water, or potassium acid oxalate, Printing~ 
Ink stains are loosened by the application 
of lard and should then be washed out with 
soap and water. 

‘At every meal you are in danger of 
‘erease stains. The first thing to do to 
‘grease stain is to scrape it. ‘Then wash it in 
Soap and warm water. It is often effective 
to place ‘the material containing stain be- 
tween sheets of blotting-paper and iron it 
out. 

Meat-juice and blood stains should be 
soaked in cold water; the coloring matter 
will dissolve quickly, spreading into the 
water. After this has happened, the stain 
may be washed in hot water or in ammonia 
‘or peroxide of hydrogen solution, and the 
‘tain will disappear. 


Invisible Lines Etched on 
Blackboards in Classrooms 


VISIBLE. linea etched on the black- 

board horizontally and crom section- 
ally will guide the pupil in keeping on line 
‘and aid both pupil and teacher_in neat 
‘spacing and drawing of curves. The lines 
fare etched by means of acid and are al- 
‘most entirely invisible from the pupil’ 
seats, but are easly seen by a person stand- 
{ng elose to the blackboard. 

‘The most satisfactory way of etching the 
lines on a slate blackboard is to coat the 
‘entire surface with hot paraffin applied 
‘with a brush. ‘The lines are then seratehed 


satisfactory as the above, for the 


white chalk dust ‘lle up the scratches. 


No Slipping on This Kind 
of Walk 


BOUT to build a concrete walk around 
my home, it occurred to me that I 
could use up my old tires. 

With a sharp knife I eut them up so that 
the pieces were about 5 in. square. In- 
stead of laying the concrete in the usual 
‘manner, I constructed a wooden mold into 
which I could pour my concrete and 
formed a slab 3 ft. square and 3 in. thick. 
Before filling the mold with the concrete 
mixture, I covered the bottom of the mold 
‘with the pieces of old tire so that the rubber 
plugs would be imbedded in the surface of 
the concrete when hard. After pouring the 
conerete on top of the rubber plugs, I 
allowed it to set for a week, after which I 
took the slab out and put it in place on my 
‘walk, the side in which the rubber plugs 
‘were embedded being the upper. 

By the above method my old tires were 
rendered useful and I had made a walk 
that was absoulutely non-lippery in wet 
‘weather.—RaYwonD FiscuER. 


To Light a Safety Match 
without a Box 


"TO light «safety match without ite box, 
it should be rubbed with a long_ quick 
sweep on a smooth window-glass, To do 
this euccesafully the movement must be a 
long and rapid ‘one and the match so beld 
between the thumb and fingers that the 
head will not break off 

‘The smoothness cf the glass prevents the 
head of the mateh from rubbing off, as is 
‘the case when it is rubbed on a rough sur- 
face. ‘The friction of the rapid motion 
generates enough heat to ignite it 

It is not advisable to light’ matches by 
rubbing them against mirrors or other 
Highly poised “plategine; naturally it 


EVERAL ways of constructing a small 

electric heater or furnace for the house, 
laboratory, or home workshop are described 
herewith. ‘The best way to obtain a heater 
coll it to purchase one of those sold as 
‘spares for the parabolic copper reflector 
heaters, or a discarded one may be easily 
rewound if the core is not broken. Another 
‘way is to wind iron or special resistance 
wire upon a silica tube, which may be 
ought at a chemical supply house. ‘This 
isa semi-transparent tube capable of 
withstanding high temperature. 

‘Lacking this, sheet asbestos may be 
wrapped into a cylinder and pasted to- 


ced 


ere i 


gether with sodium silicate (waterglass), 
tthe liquid often used for preserving exes. 
‘When dry, this tube may be wound, but 
it Is rather poor material for the purpose 
and probably would not stand up long, 
After winding any sort of a heating-coil it 
is @ good plan to paint it with sodium 
silicate, “which forma a sort of heat 
resistant coating and helps hold the wire 
tums together. 
For general heating purposes, one of 
these heating coils may be mounted on a 
‘block of heat 
proof material 
‘and supported 


“QmdfteTamsc” bolts, "Two cop- 

per clips from an 
ld knife-switeh, drilled for small brass 
clasp-bolts and serewed to the block, form 
fonvenient sapporta for the coil, Some- 
times an electric heater is tobe used in 
dying oe baking, cabinet and ‘one pleture 


up 
all the alr entering must pase through the 
‘A heating coll of the type described 
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radiation through such a furnace, the coil 
might overheat and burn out and it would, 
be well to try it out in series with a small 
resistance coil, made of a few feet of iron 
for resistance ‘wire, until it is determined 
how much eurrent the coll will stand. 
‘Furnaces of this character, but vertical, 
‘with the upper end open, are widely used in 
aboratory work to take the place of the 
Bunsen burner. ‘The firebrick furnace, 
stood on end, could be used in this way, 
Dut one of a slightly different construction 
is shown. This is made by surrounding the 
coil with fire clay or special fire cement, 


Popular Science Monthly 
Electric Heaters and Fumaces Built at Home 
By H. H. Parker 


‘various makes of which are on the market, 
tamped into a sheet asbestos cylinder. 
‘Then a sheet-iron case is made, about an 
inch larger in diameter than the asbestos 
eylinder, and the space filed with shredded 
asbestos made into a paste. Such a con- 
‘struction adds considerably to the efficiency 
fa small furnace, Before applying the 
current, the whole assembly must be care- 
fully dried out in an oven. 

‘A small horizontal furnace may be built 
in this way also. In this type, both center 
‘openings, if not in use, are closed by built- 
up asbestos plugs. In’the vertical furnace, 
‘a top and bottom cireular cover of transite, 
yi anchor bolt and shee-iron ls, ae 


‘Are furnaces have been too often 


described to require repetition here, though 


sertion of the carbons, 
insulating layer of asbestos and sheet-iron 
‘cover, similar to the construction described 

Due to the much higher temperature of 
the are, careful heat insulation is of con- 
‘siderably greater importance than in the 
‘ease of the resistor furnace. 

‘Another simpler are furnace is shown, 
built up of firebrick blocks, one each for top, 
and bottom and four forming the heating, 
‘compartment of the furnace, Two of these 
fare drilled to allow insertion of the car 
bbons, Such a furnace is of low efficiency 
but quickly 
and easily 
built, Unless a 
transformer of 
the magnetic 
leakage type is 
‘used, resistance: 
‘must alway bo 
‘used in serion 
with an are when run off a regular lighting 
circuit; this may be a water rheostat or a 
{ew feet of iron wire of about No. 24 gage, 
‘wound into a coil. 


‘Resistor wed in sven 
i cre fara 


Improvise a Hydrostatic 
Level for Rough Work 


JF 32u bave to level the ground tn your 
garden ot on your farm, o lay out 
ditehes for drainage, you need a leveling 
instrument of some kind. Such instru 
ments,even of the simplest type, are costly, 
far too much so for the average gardener 
or farmer who uses them only en rare 

By following with eare the directions 
here given, a level may be improvised that 
will give satisfactory service in all eases in 
which extreme correctness is not essential. 
‘The device consists of a square-cut piece of 
board, 1 in. thick, 8 of 10 in. long, and 
‘about 3 in. wide, to the ends of which 
narrow strips of wood, about 3 or 4 in. long, 
are nailed at right angles. 

‘The side strips should be of the same 


length and each should have a notch for 
sighting, as shown in the illustration. 

If the board is placed in a bucket of 

water and is allowed to float on the sur- 

face without 

touching the 

wcorvises, sides of the 


Do You Number Your 
Motor-Driven Machines? 


TUMBER stencils and a pot of white 

paint will save a lot of confusion in a 
‘shop operating motor-driven machines. A 
Jarge white number painted on the machine 
and the same number on the switchbox on 
the wall of the shop will tell the workmen 
what is what without there being need 
for guessing. 

Often the starting-boxes of several 
machines are placed close together 
fon the ‘wall with nothing to indicate 
‘which machine each box controls. If the 
Griving motor is not direct-connected, but 
operates through a countershaft, the 
machine number painted on the motor 
aswell as on the starting-box is 
helpful for avoiding —F. M. 
Westox, Jn. 
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BOUT 1800, Professor Volta, of Paris, 
‘experimented with a substance known 
tu the “vital fluid,” a name given to elec 
trlcity by Galvani, professor of anatomy, 
‘at Bologna, Ttaly, in 1790, who found to his 
‘surprise, while accidentally touching. the 
hind lege of some frogs that hung on a 
‘copper hook with an iron nail, that they 
‘were drawn up with a singular convulsive 
But Volta soon laid aside 
‘theory, for he found that the 
contact of two disimllar metals caused the 
effect in question. For example, if piece 
‘of zine in placed under the tongue and a 
silver coin is placed on the tongue at the 
tip a thrilling sensation is felt; but if the 
‘two metals above and below the tongue do 
not touch each other, nothing is perceived. 
‘This is the principle of Volta’s pile, which 
consists of & number of circular plates of 
copper and sine arranged in pairs and be- 
tween each pair a piece of cloth moistened 
with a weak acid’ or a saline solution is 
placed, "The whole is insulated with glass 
And the top xine plate and the bottom 
Copper plate are connected. with wires 
‘This arrangement gives wmall sparks, the 
intensity varying 
with the number of 
pairs of metal used. 
‘Voltaic. electricity , 
and. that. developed 
by friction are of the 
same kind, but are 
characterised by cer 
tain points of differ 
ences. First, the | 
electricity developed 
by. friction is far = 
more intense: and 
that produced by pissy them 
chemical action is far pe 
ireater in. quantity. 
Second, voltaic elec 
‘tielty will not, pass 
‘through an insulating 
material, as the elec 
tric spark does. If 
the circuit is broken, 
all action ceases “at 
‘once. Tt will pass 
‘through thousands of 
miles. of conducting 
wire but will not leap 
8 break 1/50 in. in 
Jength. ‘Third, the 
chemical effects of 


‘voltaic electricity are incomparably greater 
than those of frictional electricity. ‘The 
fralvanic battery produces the most in~ 
{tense heat, and readily decomposes sub- 
stances. No such effects belong to the 
static machine. An ordinary battery will 
decompose a grain of water into oxygen 
and hydrogen. To do this with frictional 


electricity would require the power of an 
‘electrical plate having a surface of 82 acres 
—this would be equivalent to a flash of 
lightning. 

‘A static machine eapable of producing 
4 Gin. spark ean easily be made. It con- 
sista of a circular plate 12 in. in diam- 
ter, an amalgam covered “rubber,” a 
spherieal conductor, and a hardwood base. 
‘The exactness with which the various parts 
fare made and put together greatly inflo- 
fences the eapacity of the machine. If the 
parts are carelesly made, very little elec- 
trlelty. will be generated, but a machine 
carefully made ‘will give sparks of much 
greater intensity than was expected. On 
‘very dry weather such a statie machine will 
five a spark from § to 6 in. in length. But 
{pari of such length will be attained only 
by machines ef perfect workmanship made 
with suitable material. 

‘The heavy base and the two supporting 
arm are made from hard wood, preferably 
mahogany. The base is 20 in. long by 


‘by 34 in, are also made. These are later 
‘screwed (o the base with winged bolts. 
‘Next the glass plate with its glass axle 
procured. This is the most expensive part 
‘of the entire machine, for it is best to buy 
‘one direct from an electrical supply house 


{instead of going to some glass-cutter, where 
‘one is apt to get a plate unsuited for elec- 
‘trical purposes. 

‘The “rubber” consists of two thick 
pieces of felt covered with an amalgam of 
‘two parts of mercury, one part of tin, and 
fone part of zine. This is evenly distributed 
in a thin layer with the aid of a litte lard 
or other fat which helps to hold this metal 
to the felt. These two rubbers are placed 
in a frame supported by a glass rod 4 in. in 
Jength and held in place by one of the 
‘U-shaped pieces of wood. 

‘The conductor consists of a large hollow 
‘bran ball attached to a glass rod which is 


SS ad 


ee 

as 
now glued totne "tt 
rubber. This 


prevents a loss of electricity. The 
capacity of the conductor can be 
heightened by placing an iron ring, whose 
ends must not touch, on the hollow sphere. 
This iron ring should be woll ineulated 
with a wooden jacket (a heavy coating of 
paper strips can be substituted). 

If the handle of the machine is now 
turned toward the combs, static lectricity 
will be developed. 


This Ford Starting Motor 
Pumps Water 
HAVE made wse of an old Ford starting 


‘motor 
lighting plant 
‘water at the well in place of a gasoline 
engine. I use it for pumping water for 
‘about 100 head of stock and it proves to be 
very effective. 

‘The motor is bolted to a plank 2 ft. long 
‘and fastened to the well platform. ‘This 


Mrs Akt as ar 


forms a firm foundation for the motor. The 
switch T have placed about 8 ft. from the 
- post to which the 
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Hints thatwill help you in doing odd jobs around |’, 
the house, saving time, temper, and money 


Don’t Throw Away Any 
Screen-Wire Scraps 


ABOUND the home or workshop one 
ceanlonally has need of some very 
inoa peces of thin Iron or stel wire, for 
Instance, to wrap the threads of a bolt 
‘hich from wear cr other cause bas become 
Too oo in the nut. One or two layers of 
final wire—wrapped tightly in the bottom 
Gr the thrend. groove are auffcient, in 
Fon um tien then and prevent 
each al Jo one doe not eae 
to spool of thin wire, nor it 
Frecemary its scrap of wire serena aval 
ile. By starting at the edge, where the 
wire has been ext, fin tn easy 
‘matter to pall out an many length as de- 
tired. Being a tough steel wire, It not 
tnly adapted for te purpose mentioned, 
Sut ie wil also be found weful for many 
thee small fobs, auch ax holding small 
Dleces to be soldered, mending toym, et. 
‘ince these plecen df acreen wire 200m be 
come mlspinced, or rusty, several strands 
Should” be pulled’ fromthe. mesh. and 
‘rapped on an empty thread-apool and the 
hole wrapped in un olled paper or cloth. 
‘This wil serve the double purpose of pe: 
eating the wire trom rusting. and from 
aetting tangled. 


Preserving Varnish Brushes 
for Future Use 


“THE an, who rogularly varnishes is 
floors will not want to javest in new 
‘brushes each season when the time comes 
to touch up his floors. Varnish brushes 
should never be put into water. They 
should be suspended in corked jars of in- 
‘teed oll. The method of suspension is to 
bore a small hole in the center of the ork 
‘and wedge the end of the brush into thishole. 


Warped Stove-Plates Are 
Easily Straightened 


HEN the cross members between 

stove lide are bent downward from 
Jong use, they may be straightened in the 
following manner. ‘Turn all the round lids 
fand the cross members over; putting them 
‘back in their accustomed places bottom 
upward. "Place some heavy iron weight= 
‘on the bent pieces—so that the weight 
comes on the highest part of the bend. 
Next, build a hot fire in the stove. ‘The 
fire must be hot enough to bring the cross 
members to a warm red heat. If the 
arped pieces do not begin to straighten, 

to bend downward, within ten or 
fice ‘minutes, ad ore welhta Bt 
be careful! Remember that you ean not 
bend hot casting by blows; it will break, 
‘Therefore, do not allow a weight to fall 
either on’ the cross members or on the 


weights that have previously been placed 
‘on them. If the weights are still insuff- 
lent, sprinkle ite water on the highest 
rts of the bent pieces. Use very little 
better not to use any. Get 
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Disinfecting Books without 
Injuring Them 
DURING the prevalence of epidemics 

itis a wise precaution to disinfect all 

books obtained from a public library before 
using them, 

According to the advice of an Italian 


Use Copper Wire when 
You Hang Pictures 


[EXPERTS have made many tests re- 
‘cently to determine which kind of wire 
will give the safest and most lasting sup- 


It was found that copper wire, plain, and 
{in a single strand, is far superior to twisted 
or braided cords of thin iron or brass wires, 
and has the additional advantage of being 
Fust-proct. 


Kerosene Has Many Uses in 
the Household 


EROSENE is one of the most useful 

items on the list of indispensable 
household articles. A bottle or can of it 
should be in every home. Its usefulness as 
‘fuel ie well known to every owner of an 
ilstove. "Housewives may know that 
Kerosene has valuable cleansing properties 
and that one or two teaspoonfuls of it in the 
‘water in which the solled clothes are soaked 
Before washing, will materially aid in the 
cleansing. But there are also many other 
luseful purposes for which kerosene may 
be employed by the handy man. 


Popular Science Monthly 


+ Useful Things to Do at Home 


i reg Seca, oe mash. ce 
tiles on the walls of the bathroom, 
other enameled surface requires a thorourh 
cleansing, dip rag ora sponge in keronene 
‘and wash the soiled surfaces liberally with 
the oil, using a moderate pressure in rub- 
bing. ‘Allow the kerosene to remain five 
er ten minutes and then wash the surface 
ch a sof rag and plenty of hot water, 
Kerosene, applied with a soft chamois 
‘skin or a pad of absorbent cotton, will 
cleanse and restore the luster of polished 
piano panels that have become “blind.” 
‘The odor of kerosene may be objectionable, 
‘but the oil evaporates rapidly and with it 
the odor vanishes. Polishing the restored 
surfaces with a soft silk rag after the oll has 
been wiped off, will increase the luster. 
Hard rubbing should be carefully avoided, 
because it invariably leaves streaks, 

For removing greasy or oily dirt and 
fingermarks from pottery, glass, or the 
painted and varnished surfaces of doors, 
furniture, ete, there is nothing better than 
keeronene, applied with a soft chamois skin 
and then wiped dry and polished with a 
silken rag. 


How to Foretell the Weather 
without a Barometer 


FROM thin white bloting-paper or any 
‘other white and absorbent tissue a 
reliable hygrometer may be made which 
will indicate the amount of moisture in the 
atmosphere and enable you to forecast the 
weather in a limited measure. Dissolve 1 
part of chloride of cobalt and 10 parts of 
‘gelatine in 100 parts of water and soak the 
Daper or other tissue in that solution. ‘The 
paper will be pale rose red whi 
‘When dried by artificial heat it will gradu= 
ally turn red, then bluish red, then laven- 
dder blue and finally a beautiful sky blue. 
‘According to the amount of moisture in the 
air the color of the paper or other tiatue 
will vary between rose and blue. 


Always Keep Charcoal In 
Your Medicine-Chest 


“THE medicine clonet of every household 
should contain a well stoppered bottle 
with finely pulverized fresh chareoal. Dr. 
Secheyron, one of the professors of the 
‘university of Toulouse, France, hs ascer- 
tained by a series of tests that charcoal is 
fone of the most efficacious antidotes 
against nearly all kinds of poison. Even 
in cases of poisoning by quickly acting 
poisons, such as strychnine and toadstools, 
serious consequences were averted by giv- 
ing to the patient at intervals of ten. min- 
‘utes liberal doses of charcoal suspended in 
‘water. Water and finely pulverized char- 
coal are placed in a bottle and violently. 
‘shaken before a dose of the mixture is 
tsiven to the patient, 
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= Bun id 


‘You don’t have to ask that question 
of a trains 

his position is a permanent one—that he 
is not at the mercy of conditions that 
affect the untrained man, 


hesoreof «good positon 
y it the pecial 


ion ape ening You, 0 mater 
where se ive, OF te spare time oF 
tare eh you have, 

“To learn how the I. C. §. can help yoo, 


sede it ae ere 

ierehie roeilSeat ner 
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‘You're ainbiiows, marking the 
‘coupon will prove it. Doit NOW. 
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ied man, because you know ” 


New Prize Contest 
“How I Made Money with My Tools” 


AVE you ever made extra money with your tools? If you have, 

Wwe want to know just how you did the trick. If you constructed 
something, deseribe it. If there is a particular job that you do, let us 
know what it is. For instance, we have heard of a chap who mends 
furniture in his neighborhood during his spare time. Others have 
established small spare-time businesses with tools as their only invest- 
ment. 

Sit down now and describe your own experience for the readers of 
Popular Science Monthly. If you have photographs or drawings of 
the things you have made or the job you do, send them along. 

‘Tell your story as humanly and interestingly as possible, 


$90 in Prizes 
Popular Science Monthly intends to make this worth your time, 
If you do not win one of the three big prizes it is possible that your 


article will be bought at space rates. First Prize will be $50; Second 
Prize, $25; and Third Prize $15. 


Conditions of the Contest 
‘The second prise of $25 will be 


paid to the contestant who sub- 
mits an idea next in merit, 


(1) Contestants are not limited in 
the number of ideas. The contest is 
‘open to everybody. 

(2) It a drawing is sent in, it 
need not be made by a skilled 
Graftsman. ‘The contestant's name 
‘and address should appear on each 
sheet of drawings. 


(3) Drawings 


tion, preferably typewritten, in which 
the subject is clearly explained. | The 
MSS. must be written on one side of 
the paper only, and should not be 
‘more than 600 words in length. 


(4) Drawings and descriptions en- 
tered by contestants must be received 


‘dew third in merit, 


(7) The winners of the contest will 
bbe unnounced in the earliest possible 
fasue of Popular Science Monthly, 
‘and their articles will appear later 


(8) ‘The editors of Popular Science 
Monthly shall have the right to 
publish meritorious manuscripts that 
do not win a prise, ‘The regular 
‘space rates will be paid to the con- 
testants who submit the manuscripts 


by Popular ‘Science Monthly not ~ 

Inter than’ 5 p.m. on January 20, ‘bm selected : 

at (8) Manuscripts or drawings will 
(8) The judges of the contest will be returned to contestants if stampt 


be the editors of Popular Science 
Monthly. 

(6) ‘The frst, prize of $50 will be 
awarded to the contestant wh 
the opinion of the judges, has sug- 
rested the best ides. 


(10) Send drawings and. specis- 
cations to the Editor of the Making 
Money with Tools Contest, Popular 
Science “Monthly, 225 West 39th 
Street, New York’ City, 


This Rabbet-Plane May Be Improvised 


make an im. 
‘promptu rabbet- 


pend uy 
of the ehisel you are 


plane, eut a block of 
hard ‘wood tothe 
‘site of about 9 in. 

by 14 in, 


going to use, na will 
the thickness of the 
slot on the thickness 


AA lip of wood may 
be glued on the face 
of the plane for a 
muide fo that 
may be used as 
a Gllister B.A. 
MeCans, 
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Keep the Rooster's Comb in 
| Prize Condition | 


OOSTERS with abnormally large 
| Ro combs ure sometimes very valuable. 
But this value is considerably diminished | 
‘when the combs lean to one side or hang 
downward, giving 
feven the best-ap- 
pearing fowl a 
forlorn appear- 
‘Such roosters 
ceannot be placed 
‘on exhibition with 
any degree of suc- 
cess unless this 
roping comb is 
raised. In order 
to do this, some 
kind of a ‘holder 
‘ust be attached 
to the comb that 
will keep it in an 
upright position, ‘The easiest way to over- 
come the difficulty is to make a light but 
‘strong wire support, This is bent 1s near 
as possible to the shape of the comb, and 
when two such wires have been bent, they 
tare placed on each side of the comb and 
fastened together with strong thread or 
thin cord. 
‘A comb treated in this way for a short 
will often be permanently straight- 
E, BADE. 


ow aie renters 
rconblatrciocd 


ti 


Get Your Skates Ready for 
the Winter 


THE ite device for sharpening, skates 
shown in the illustration is made from 
block of wood about 14 in. square by 334 

‘Tho oblong hole in the side is eut 


vd then cutting them through 
‘or chisel and filing smooth with 


rasp. 
‘The rut in the bottom ean be made with 
fa naw and should be a trifle wider than the 


nat 


rife 


By foltoming the directions aiven below, you 
‘mty‘sharpes the rane ySuraeatenat hae 


runner of the skate and lao reach the 
bottom of the oblong hole. | 
‘Bore a $4-in. hole in the center of the top 
for a thumbscrew, which will keep the file 
in place. The ‘thumbscrew should ft 
snugly in the hole ao it ean be tightened 
and loosened by turning it. 
‘@ file through the oblong hole, 
tighten the thumbscrew and it is ready for 


Tt is used by slipping the runner of the 


Try This Way 


See how your teeth look then 


Here is a new way of teeth cleaning — 
‘8 modern, scientific way. Authorities 
approve it. Leading dentists every: 
where advise it 
‘Ask for this ten-day test. Watch the 
results of it. 


The film problem 


Film has been the great tooth prob- 

Jem. A viscous film clings to your teeth, 
centers crevices and stays, Old ways of 
Ibeushing do not effectively combat it. 
So millions of teeth are dimmed and 
ruined by it. 

Film absorbs stains, making the teeth 
took dingy. Te is the basis of tartar. Tt 
hholds food substance which ferments 
fand forms acid. Te holds the acid in 
contact with the teeth to cause decay. 

Germs breed in it. ‘They, with tartar, 
tare the chief cause of pyorrhea. Thus 
most tooth troubles are now traced to 
fen. 


Combat it daily 


Dental science has now found ways 
to daily combat that fl. Careful tests 
hhave amply proved them. They are 
now embodied, with other most impor 
tant factors, ina dentifrice called Pep: 
sodent. 


Pepsadent 


The New-Day Dentifrice 
A scientific film combatant, whose every 


Millions of people now use this tooth 
paste, largely by dental advice, A 10- 
Day Tube is now sent free to everyone 
‘who asks, 


Its five effects 


Pepsodent combats the lm in two 
ellective ways. It highly polishes the 
teeth, 80 film leas easily adheres, 

Te stimulates the salivary flow —Na- 
ture's great tooth-protecting agent, It 
multiplies the starch digestant in’ the 
saliva, to digest starch deposita that 
cling. Tt_multipies the alkalinity of 
the saliva, to neutralize the acids which 
‘cause tooth decay. 

‘Modern authorities deem these ef: 


fects essential. Every use of Pepso- 
‘dent brings them all. 


This test, we believe, will bring to 
your home a new era in teeth cleaning. 


Ten-Day Tube Free “ 


‘THE PEPSODENT COMPANY, 
Dept. 163, 1104 8, Wabash As 
‘Chicago, It, 

‘Mail 10-Day Tube of Pepsodent to 


Only one tube to a family 


Every Boy Loves 
Trains and Boats 


‘vis Toys look just like original 

models. They are perfect even 
ittle details. ‘These sturdy 

American Toys will last for years. 


There are fine big Ives Locomo- 
tives that run by electricity or 
springs, stations, switches, sidings, 
tunnels, bridges, crossing gates and 
signal lights, and a wonderful dssort- 
ment of passenger cars, freight cars, 
flat cars, lumber cars, oil cars and 
cabooses. A boy can have a com- 
plete railroad system that will be 
the best fun in the world, 


Ives Boats like Ives. Trains 
miniature copies of original mode 
They are built of steel, handsomely 
painted and are operated by long- 
running spring mechanisms, There 
are wonderful submarines that dive, 
ocean liners, freighters, motor boats 
and destroyers. 

A fleet of Ives Ships or an Ives 
railroad system will make all other 
toys neglected. They are just what 
every boy wants. 


Send 10c. for Ives Booklet 
of Trains and Boats 


THE IVES MANUFACTURING 
CORPORATION 


191 Holland Ave 


Iwes 


Make HapyS-B' 


, Bridgeport, Conn. 
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The Home Workshop Department Offers $75 
in Prizes Each Month for the 
Best New Ideas 


FIRST prize of $50 and a second prize of $25 will be awarded 

every month to the authors of the two best articles appearing 
in this department. Every article submitted will be considered 
as a possible prize-winner. Those which do not win prizes may 
be purchased at space rates. The prizes will be awarded upon 
publication and checks will be mailed to the winners during the 
same month. 

Prize-winning articles may be long—but not over 1000 words— 
or they may be very short. The idea, device, or machine described 
must be practical and ingenious; it must fill an actual need in the 
home, office, or shop. 

‘This contest must not be confused with other contests which 
Popular Science Monthly is conducting at the same time. 


Prize-Winners for November 


= 


‘thoee submitted. 


‘The two prises of $50 and $25 for the “Best Ideas” appearing 
in the November ie of Popular Seience Monthly have been 
E, Brimmer, of Cazenovia, New York, 


eles 
fidered by the judges to possess the highest all-round merit of 
Te should be remembered that this “Best Idea” contest it a 


‘monthly feature. You may have an idea that will win the prise 
‘next month. Read the rules above. 


‘These two ideas were con- 


One Way to Help Re! 
By F.E. 


(Awarded Firat Prise in “Best Idea!” Contest for November) 


TE, t¢, avaiable pulp tumber in the 
United States were cut to-morrow, it 
‘would supply our demand for white paper 
Just about one year. So estimates the New 
Yank State Foretry Calle. 
‘everybody would eave his waste paper, 

‘it would save one billion feet of this lumber 
‘each year. A paper famine confronts us. 
The way to help is to save your paper 
scrape. Books, magazines, newspapers, 
‘waste-paper debria, cardboard, everything 
made from paper should be saved and sold 
where it will go into 


their day of usefulness 
may be tied in bun- 


les. Your waste 
paper, newspapers, 
tte, should be baled 
fand this waste paper 
‘will bring from half a 
‘cent tom cent a pound 
‘and most likely more as the paper shortage 


machine to bale his waste paper. Such a 
‘machine may be made ia a short time from 
‘2 well-built wooden box. The one illus- 
‘trated was made from a box that was 15 in. 
‘square at the ends on inside measurements 


by 2 ft. long. The side and end were re- 


ve the Paper Famine 
Brimmer 


moved and secured back in place by means 
of hinges. 

It is necessary to have the wide and 
end movable so that the well-com- 
pressed bale may be readily removed. ‘The 
{three unfastened corners of the box were 
secured by means of three catches or old 
hinges when the paper was being pressed 
down 

‘To use this press more conveniently, it 
was found best to nail several up 
boards about the sides that would steer the 

Joose paper into the 
bbox as it was dumped 
from the wante- 
baskets, "The cover 
‘was made from I-in. 
boards 6 in, wide, 
held together by three 
cleats, “and the top 
was of the same di- 
‘mensions as the inside 
of the box into whieh 
it fits 

Three medium 
heavy cordsare placed 
in the empty box in 
the position for tying, 
fone lengthwise ~ and 
the two others cross- 
wise of the bale, ‘Then the paper is dumped 
in and premed down by 2 beam resting 
‘on the cover. 

‘A few bricks is all you will need asa 
fulerum for the lever, which should be 2 by 
4 in. and 8 ft, long. A bale of pay 
‘that weighs 50 ibs. may be pressed in this 
box without any difficulty whatever to 
the operator. 


November, 1921 


THE HOME WORKSHOP 


How to Fix the Broken Rung 
of a Chair 
By E. G. Gettins 


Awarded Second rite in “Bess Ides” Contest 


FIXING broken rung in a chair, of 
putting ina new one without taking 
the whole chair apart, is not such an eas 
job ‘as it appears. "The accompanying | 
‘aketch shows how it can be done with very | 
litle trouble, 
‘Sometimes the rung will break off even 
‘with the chair leg on one side; in that case 
saw it off close to the leg at the unbroken 
end. ‘Then drill a hole into both ends of 
the ‘rung large enough to hold a (in. 
dowel, about 1% in. deep, and then drill 
into the logs n hole of the same diameter, 
| about 46. deep. This hole i drilled right 


‘This shows how 
rung without tal 


may mend a broken 
ing the chair to pieces 


| er bc ms acar 
| Fao Peers arate 

iene ements 
(Saas he eae 


‘about 4 in. at each end. Spread the legs a 
Dit and allow them to close up on the rung. 
‘The dowels will then just be entering the 
holes in the legs, 

Now take a thin flat knife, and spreading 
the legs slightly, press the Knife into the 
dowel, close to the shoulder of the rung 
fand niove the dowel by means of the knife 
Into the leg as far as the space will permit. 
Repeat this until the dowel will not move 
fany farther, and do likewise with the other 
tide, "The dowels will now be in the right 
position as shown in the picture. Tie up 
the legs tightly with a rope while the glue 
indrying. 


Make a Door-Bumper from 
an Auto Spring 


To, prevent doors from striking, the 
wall, breaking the glass, or doing dam- 
tage to stucco, brick, oF woodwork, make a 
bumper from an old auto spring, heated 


Prevent doors from striking the wall 
by an automobile spring’ bumper 

| and cut im the center. Punch two }é-in. 

hholes near the heavy end while hot, and 

bend to form as shown, 

| Fasten the spring near the bottom of the 

| door with 2 Ing screws so that the door will 


come in contact with the spring before | 


hitting the wall—R. W. Jamison. 


“BELL System” 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directed 
toward Better Service 
Handicraft for Handy Girls ony 
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Do You Admire 
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Beauty and Success? 


fet Rays in treating almost every 
knows human in Testa 


many miracles. W 
fips “seyle—devol ofa technical 
language. 


Vi-Rex Rays 


Enjoy Wonderful 
Eee Health! 
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Safety-Razor Sharpener Run 
by Foot-Power 

FFROM 2 small piewe of broom-handle 

vrith the ends ‘of a. regular’ aewing- 


machine bobbin driven into ita ends and 
some soft leather (such as tops of old 


‘he bet set dies you 


Salteyresar Shep 


shoes) wrapped spirally around it, » good 
stropper for safety-razor blades ‘may be 
made. It is placed in the bobbin-winding 
attachment, and the sewing-machine oper- 
ated just as though you were winding 
bobbins. A little razor.strop dressing should 
be put on the leather and worked in wel. 
Before putting the leather on the wood, 
put the cylinder in the attachment and run 
It at top speed, while holding sandpaper 
against it, so as to get it to run true. 


Portable Crane for Use in 
Yard or Shop 


PRACTICALLY one of the | simlest 
types of portable cranes that can be 
rigged up for use about the shop oF shop- 


iron pipe threaded at one end and screwed 
into a pipe T. ‘The pipe is bent after being 
screwed solidly into place to bring the 
props about 4 or 5 ft. apart at the base. 
‘With a block and tackle or small chain 
hhoist Tashed to the pipe ‘T, this portable 
crane is readily lifted about from place to 
place —G. A. LUERs. 


An Efficient Shop Stove of 
Pipe and Fitting 


TTS space-saving stove will ive 
‘enough heat to warm a fairly large 
shop, and the only tools needed are such 
as are found around any machine-shop, 
‘Most of the work is done with the weld- 
ing-toreh and a drill. The materials nec- 


essary are one piece of 12 in. or 14 in. iron 
pipe 5 
‘uci 


long: one coupling to fit 
jushing to reduce to 6 in.; enough 


"The 
door is cut with the toreh, and’ the hinges 
welded in place. After the holes are drilled 
{or the grate-bars, the bars are also welded 


PIPE CRATE! 


becomes red hot and gives out plenty of 
heat. ‘The combustion of the fuel is #0 
nearly perfect that very little smoke comes, 
from the chimney.—CuARLES N. SHAW, JK, 


Making Blotter-Pads from 
Old Magazines 


ow magazines, newspapers, and books 
cf all kinds are readily transformed 


‘Any old tin of suitable size may be used 
for the purpose. Begin by putting in the 
‘magazines as they are—binding and all- 
and cover them well with water before 
throwing in the soda. Let them boil until 
about half the water evaporates. 

Ttis best tolay the old magazines upright 
in the tin so that the soda more easily 
removes the “size” and renders each 
page absorbent, Allow the paper to dry 
thoroughly, and you have a blotter-pad 
that will last indefinitely. 
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To Make an Adjustable 
Pipe Railing 
HENEVER a ditch i dug in the 
ret, the contractor ually bulls 
a tempers wooden fling te prevent en 
ces tom inet 
‘ue contractor Improved trom pips | 
and standard fitings a barrier that wan 
Tuore eauly ct up and moved shan the ld 
Wooden fos: he ‘nafestasie oling 
Mowe the liuatration ade roa oe 


toes 


pe, Suing, ua fw weights for bane ae 
Eie"dteiaP hom which Woe range ade 


different sizes of pipe and standard pipe 
fittings, The small pipe slides into the 
larger pipe. Both are fastened with bolts 
and nuts to the fittings. “The lower ends of 
the upright pipes are weighted to form a 
strong structure, By moving these weights 
closer or farther apart, the railing ean be 
made longer or shorter, wider or narrower, 
‘asneeded. ‘The length ean also be changed 
by using more or fewer extensions, 

‘When the railing is not in use, it ean be 
‘easly dlemantled and shipped in compact 
form to another job.—FRANK HARAZIM. 


How Sewer-Gas May Get 
into Your House 


VED-GAS omnes wpe it 
Se ted tl ne en 
Een Cnt 
Mirae“ cee 
ee tag 
Feder hy ete open por 
iar are cae ny ean 
Lerten 
othe ta 
Pa, 
Treucid 
et 
ieee 
Reeorerd 
prggiom, a e 
sige eae ee | 
eee: strings and | 
amare a mad 
acta he ry mtn Oat aay 
Saat eer os coe 
duced the level of the water below the | 
eos vase es 
war 7o mea, 
on omen | 
Sen tor meee ne | 
SEeirgarse 
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Hanes 5 Big Features 
Fis 
‘they 
bi ot 
‘decal 
aid 
ered 
‘enct 


Neat Stummue-\ou'0t want to year Hane Nainseek Union 


i 


You’ll Get Top Comfort 
and Bottom Prices in 
Hanes Winter Underwear 


You'll be mighty thankful for Hanes Winter Underwear when 
‘you have to shiver out of the sheets, those nippy mornings this 
‘winter. Bot when you pull that warm, cottony fabric up around 
‘your legs, it will thaw the chills right out of you. 

‘And right now you can get Hanes Winter Underwear at a 
tremendous reduction in price. ‘There's a big drop in the Hanes 

this year. Hanes is 0 fll of comfort, durability and 
service that it stands head and shoulders above any underwear 
at anywhere near its price. 

Look at those wear-giving features listed in the iMlustration. 
Realize that the fine quality buttons are put_on to stay, and 
that the buttonholes hold their shape and won't break. Hanes 
‘value is in a class by itself, 

‘See Hanes Winter Underwear at your dealer's. Tt includes 
warm, sturdy, heavyweight union suits, and shirts and drawers 
as well as 4 mediumweight, silk-trimmed union suit. 

Hanes for Boys—If you're the parent of a healthy, lively 
boy, you'll give him the cold weather protection he needs by 
fitting him out with Hanes Boys’ Union Suits. Made in 
from 2 to 16 years. Two to four year sizes have drop seat, 


Mf your dealer can't supply you with Hanes, write ws immediately 


P. H. HANES KNITTING CO., Winston-Salem, N, C, 


WIRELESS FOR EVERYBODY 


Suit! 


‘The Lite Wooder Portable Radi Set 


RADIO SERVICE & MFG. Co. 
twratadi ies nay weal 


Menace Compe Lined Rai Angra: 
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Burglars Don’t Seek 


The Limelight 
* 


ARKNESS is their stock in trade. 

They work by stealth—unheard and 
unseen—their movements cloaked in se- 
crecy. It's honest folks that seek the 
light. They are the only ones who can 
risk it. 


It’s the same way in business. The 
manufacturer who is not sure of his 
goods does not dare to advertise. Ad- 
vertising would hasten the end of his 
business career—put him to a test he 
could not meet. 


The manufacturer who advertises, de- 
liberately invites your inspection. He 
tells you about his product and then lets 
it stand on its own merits. You can de- 
pend on him. He knows his product 
is good. 


That's one reason why it pays you to 
read the advertisements. It is through 
advertising that you are able to keep in 
touch with the good things that progres- 
sive business men are spending their 
money to introduce and to keep before 
you. 


Advertisements are interesting, in- 
structive and profitable. They throw a 
powerful light on the very things that 
concern you most. Read them. 


Device for Locating Splinters 
in the Hand 


“THE box shown will make a good adai- 
tion to any safety-first equipment. 
A strong electric light is placed. inside-a | 
‘bax after the inside has been painted white | 
to obtain maximum reflection. A hole ix | 
rilled in the box into which an electric- 
fight socket is 

forced. A num- 
ber of holes are 
also placed 
around the box 
to prevent the 
interior from 
etting too hot. 


ea hand 
with a splinter 
in it is placed 


fon the top of the ground glass that is 
fastened to the top with brads, the splinter 
will be noticed at once, as the hand will be 
semistransparent under the action of the 
powerful light.—J. B, MORAN. 


Save Time by Drying Dishes 
with Heat | 
FTER the dishes are washed, place | 


£Y them on a tray and put it into the 
oven, Use a small flame to give a moderate 
beat, In a few minutes the dishes will be | 
‘dried by the 
heat," Extin« 
uish the fame 


dering dinh= 


‘Seve ime by dering” towels 
ro Takes BOY 


Straighten Bent Umbrella 
Ribs without Breaking Them _ 


WHEN «sib of an umbrolia ie bent, 
fany attempt to straighten it um: 
ally rorults ina broken rib and a ruined 
‘ombrella. 
T fixed one some time ago and it seems 
stronger than when new. | 
Straighten the kink with the bands as | 
much as pomible, using pliers lightly” 80 
hot to dent it at another place. Take a | 
fourpenny nail, eut the bead of, and with | 
the hammer i 
the nb. This 


wil “straighten grmen 
fut the sider of SB 
‘ail from 
ra 
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An Efficient Homemade 
Bunsen Burner 
YOU may, make a neat and practical 


‘Bunsen burner for home use oF the 
laboratory in the manner here described. 

“Heat a glass tube about 3/16 in. in diam- 
ter, draw it to shape, as shown in the pic- 
ture, and eut off with the edge of a file xt 
the two points indicated. 

"Through a cork or rubber stopper bore 
or burn a hole so it will St tight around the 
tube. Then eut a hole through the side to 
the center of cork to meet the tubing. This 

‘Bend the lower end of the 
tube at a right angle, place it in a small 


a 


pan or box, and fill it with 
‘When dry, this ean be fled 
form a bate 

‘The flame can be adjusted by pushing 
the upper tube closer or farther away from, 
the lower tube—H. B. MENDE. 


pl 


Lifting Wagon Bodi 
without Special Tackle 


HOWN in the fllustration is a simpl 
method of handling x wagon body or a 
truck body where no special tackle is 
available. 
‘This consists of running the wagon or 
truck underneath some overhead support, 


GrowUpToYour { 
gerbes 


Don't be a mental midget or just 
Scien- 
the mind of 


the “general run” of man. 
tists declare that 
the “general run” of man 
grows very little after he 
cighteen or twenty years 
old. 
But mind, like muscle, will 
grow if you feed and exer- 
cise it properly—will keep 
on growing after you are 
twenty, thirty, or forty or older. 
The world is demanding, 


as 


before, men of good character with well- 
developed minds—minds ready for 
specialized work, for bigger jobs, for posi- 


tions as leaders. 
The United Y. M. C. 


Hy 


never 


A, Schools exist for young men ambitious 


to realize their Bigger Selves, who are willing to use their spare 


hours to that end. 
young men hay 
Y.M. C. 
the Extension Division. 
Spare-hour education is offered by 
the United Y.M.C. A. Schools on 
the platform of: (i) the most service 
for the least money; (2) careful 
guidance in the choice of a course 
for every applicant; (3) the personal 
rerest of a competent and sympa- 
theticteacher; (4) as much encourage- 
ment to complete a course as to 
begin one. 
Mark and mail the coupon today for 
information as to how we can 
‘OU to realize your cherished 
ambition. A copy of "Head and 
Shoulders Above the Crowd—How 
to Get There” and other valuable 
information will be sent. 


UNITED Y. M.C. A. SCHOOLS 
Dept. &-N, 375 Lexington Ave., New York 


During the last twelve months 140,000 such 
enrolled in the resident classes of the United 
Schools or for the correspondence courses offered by 


[United ¥.M.C. A. Schools | 
| Dept. &-N, | 
[ 375 Lesington Ave., 
| tags iret gti, to | 


SATS aad Pete ie 


New York city | 


=e 


‘sich as n ceiling beam in the bam. Two 
Toose loops are secured at the forward and 
rear ends of the body. From these two 
Toope are run over the beam. With two 
‘short bars the ropes are twisted, which 


thortens them and raise the body. Aer 

the wagon or truck i removed from ander | 

the body, thi is lowered by ume 

these ropes. The body is retained in st 

Slevated postion untl iti desired to re 
ace 

| Practically any sine of body can be re- 
moved by this method, particularly the 

| Bary bodies tae Tor spending manure 


THE BOY ELECTRICIAN 

Practical Plan of Electrical Apparatus for 
: ee Enpleaslon of the 
ess of Everyday Bet: 8200 
erat ScNCE MONTY, 25.398 Sit, Hw Yok 


POSS ULL 
Motors 
nen 
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E A RAILWAY 
,TRAFFIC INSPECTOR| 


Earn up to $250 per month 


Position GUARANTEED 
* Money Refun 


HERE are hundreds of 

openings for trained Rail- 
way Traffic Inspectors. The 
work is fascinating and easy to 
master. 


Start at $110 per Month 


‘expenses paid—after 3 months’ spare: 
time study’ at home, "Advancement 
apid ‘with experience. “Earn up to 


"Your work, bin 
"you in contact with i 
failway officials and 

‘up splendid opportunities. 


“My Salary Was Raised” 
Read what Mr. Jaman 
Moiese, Sie shock 


50 pee month 


You Take No Risk 
‘Our Guarantee ig that if after com: 
‘curse (in Your spare-time) 
‘with spon 


tothing to lose! 
‘Weite tovay for full particulars and 
free Booklet No. D401 ‘delay! 


Standard Business =. 
s Training Institute 
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One Method of Making a 
Quick Belt Repair 


JF.,2 small driving-belt, ors leather 
strap of the harness should break or 
become unfastened, an emergency repair 
‘can easily be made by using an old harness 
buckle and two or 
three wire brads of 
adequate length, 
Punch small 
holes through the 
leather near the 
ends of the strap 
for belt and push 
the brads through 
these holes 
shown in the ac 
companying illus 
tration. The 
buckle should be 
Blaced on the outside of the belt, where it 
‘not interfere with the efficiency of 
the pulley.—C. A. BLAck, J 


woes 
a 


You Can Prevent Faucets 
from Splashing 


Sm eo yt 
mena ene nerd 
excemive, A simple and effective means 
Ee 
eats 
RE ted 
eee 
shape shown in the picture, Its diameter 
Eris nes 

tenis 
Seats 
Esais 
bat Se 

2 

action. jad 


shape 


reer 


without any 
splashing. —B. F. 
Daswrent. 


To Prolong the Life and 
Efficiency of a Broom 


WHEN using a new broom, the straw 
is easily broken because of its 
length, strewing the floor with the broken 
pieces as well as abortening the life of the 
broom. “A piece of 

ring tied around 
about 6 In. from 
the bottom will 
hold the straws 
together and pre- 
vent them from 
breaking, thereby 
increasing the life 
of the broom 
Besides, sweeping 
‘will be’ much eas 
fer, a8 this will 
catise the broom 
to have more stiff- 
ness.—B. Fox. 
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“To Determine Clearance 
for New Piston-Rings 


[Ning new rings on the pistons of the 
yutomobile or tractor, care must be 
taken to allow sufficient clearance at the 
lap of the ring to account for the expansion 
when in operation. ” Otherwise the ring will 
Serape the eylinder walls and possibly | 
ficore the surface and soon stop the motor: 

‘The amount to leave for this is usually 
guemsed at when repairs are made outside 
ff the factory. All new rings are made 
Tange to allow for close fitting, and the ends 
of the lapped joints have to be filed to the 
proper fit. 

‘To determine how much space to leave, 
place the ring in the cylinder edgewise a> 

shown in the cut 

fand then attempt 
to turn it int 
position that 
‘will occupy when 
on the piston. 
File the ends un- 
ul it will thus 
turn and the pro- 
per clearance is 
Allowed. for. Tt 
will be noted. that 
the ring, in being 
turned, "will be 
compressed more 
fs the edges of it 
come in contact 
with the walls 
than when it is 
in. proper running 
position. If the ring is of the beveled-end- 
ap. type, the thickness of a postal-eard 
must be left between the ends on the 8 to 
S:in, diameter pistons. 


Illuminated Window-Sign 
Is a Good Advertisement 


HEERE [an illuminated window-sien 
that advertises at night at no cost for 


them on & piece of cardboard. Draw the 
desired name or design on the shades so 
that they will read correctly from the 


SAVASIOISIOYS' 
| | SIOVASDOXA | 


Pain shades may be tyanformad into 
REET ated endow tame 


street. Now out out the letters or design 
with a sharp knife and paste a sheet of tis- 
sue or tracing cloth over the whole and the 
sign is finished. 

Replace the shade and roller on the 
window-brackets and your sign is ready to 
‘unroll and to be illuminated by the artificial 
light within the room. | 

| | 


BENEFITS 


in More Than 


Are you suffering from aches, pains or 
Tack of energy and strength’ Have 
you any weakness or painful disorder 
that does not respond to ordinary 
treatment? Then you should know 
how quickly and permanently you 
can be benefited by Violet Ray treat- 
ment—how the body-bulding forces 
of electricity will speedily restore 
{your health.” Our free book, "Health 

tells the whole wonderful 
story. ' It tells how to “take your 
electricity sugar-coated” by using the 


rarities patna, ef 


Renutife VIOLET RAY 
HIGH FREQUENCY 


You spray, thousands of volts of vt 
{oto any weak organ, Une or muscle 
Iavigorter without shock, Jolt oF fir. 
tool that ress congestion nd pa 


‘draws to the weal 


.slectity 
FC tamedita 

ge of war rea 
had permanently 


‘eb bron down or syn ont 


Violet Ray treatment 


mone a8 


{ind satorates the entire 
strengthen every nerve, 


is findamental—not merely local, 


10 
‘and organ, 
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Treat Yourself At Home 
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Send for Our FREE Book Now 
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Improvising a Watch-Chain 
from Safety-Pins 


AFETY-PINS have been used i casey 
of emergency for so many different 

purposes that they may be considered a 

‘angerous rival of the ubiquitous hairpin. 


he 
coat to insure the safety of the timepiece 


Method of Giving Electric 
Bell Signals 


INSTEAD of the ordinary push-button a 


latehstring is pulled. ‘This pulls a piece 
of springy brass strip forward, which makes 
contact with a screwhead. This completes 

the cireuit and 


Chemists Will Find This a 
Useful Aid 
WHEN mixing compounds itis often 


enn ea 9 crt arcu 
"The graduations 


fhe liquid to that point, as rubber i easier 
id be. 


| force than the graduations woul 


PEE rn tes omen nat 


| “BOWLEGSandKNOCK-KNEES" 
UNSIGHTLY 
SEND FOR BOOKLET SHOWING PHOTOS 
‘OF MEN WITH AND WITHOUT. 
The Perfect Leg Forms 
FERFHCT SALES CO, 140 Mayle Do 45, Cen, 


Wrestling Book FREE 
Eeeeeeoes 


ror os 
TRAPS =o" 


Wepay hithest res for Furs and sell you 
Guns, Traps, Supplies, ete., AT FACTORY COST, 


EW. bos & co, 10 Higas cry, mo. 
Ware THE ‘worn rowh ONG 
«emt poems, write mune 
waaay Enea a a 
Tea soneswriter of atonal reputation 
Seavhas Sette any by ‘Sutin 
et Be fre. 
von mgBRQAPWAY STUDIOS 


Nemco Bargain Supply House, 
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Heat Can Be Blown where 
It Is Needed 


MSE houses are insuicintly heated. 
‘The heat supplied by fireplace, fur- 
nace, or stove seems insufficient because it 
ig not forced where it is most wanted. 
Since heat rises, whether it comes from an 
‘open fire, a gas log, or a steam radiator, the 
curve directly upward unless 
jome way. This is where the 
lectrie fan comes in 
"The electric fan gathers the alr from be- 
hhind it and sucking it through the fan, 
| blows it out in front. Ifa fan is placed in 
front of the source of the heat, it will do the 
same with the heat waves, "In this way, 


= Leelee 
Ror igass 


the heat, insteud of making straight for the 
ceiling, can be blown out into the room for 
‘tome distance at a level with fts source and, 
fan be felt at a much greater distance from 
| the souree than if there were no fan used. 

"The distance the fan should be placed 
from the heat source, depends, of course, 
| on the radiating surface and the intensity. 

of the heat. 


Improvising a Practical 
Funnel for an Emergency 
TT HERE are timer when you nead x 

funnel for filling a tank or vessel. From 
near-by trash-heap, or possibly from your 
hawenge-kit, & practical substitute can 


A bottle, the neck of 
‘which will ft into the opening of the tank 
or vessel to be filled, will serve as a 
‘sttisfactory funnel if the bottom is 
bbroken off.—Cuanuss A. Gonnaso. 


‘easily be secured. 


l 


7M WORKSHOP 


Make *15 to $25 a Day 
and be happy doing it ¢ 


ET a job you can’t lose! 
‘You can make $90 to $150 a week 
‘3 District Sales Manager for the Wizard 
Kerosene and “Quicklit” Lamps and 
Lantems—if youcan qualify! Wewant 
men who are capable of doing big things 
—and of earning big money right now. > 
‘The Wizard Kerosene and “Quickii 
Lamps and Lantems are the only sure - 
Jampsand|anterns that alwaysgiveall the 
ight that is needed—never get out of order—cannot leak, explode, 
catch fire. “Quicklit” bums gasoline; lights with ordinary matches. 
Give more and longer light for less fuel. Only lamps and Iantems 
made with automatic cleaning needle. Demonstrate these superiori 
ties and you will sell one to.a dozen lamps and lanterns a day easily. 


You can sell direct or 
Baldyourownbesnew haveadesi 
inevery town working for You. 
Weneed real men who are able to earn 


lone PAY 


Cinice ON APPROV 
NO‘MIONEY IN-ADS 
Pay coe-fith 


SYMPHONIC PIANOS 
[GSYMPHONIC PLAYER PIANOS 
CSYMPHONOLAS: 


Beautiful De Luxe 
__ Catalog FREE 


‘Capital $1,000,000 


"THE HOUSE (OF QUALITY Ah 


EWSWEET ING 


1650-J660 BROADWAY,)NEW YORK: 


$3 (0520 
Cash. 


Peace 
outro mack. 
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Put Your Name 
On This 
Pay-Roll 


‘Men like you are wanted for big- 
pay positions in the fascinating field 
of automobile engineering. We have 


‘one of these positions. You don't 
have to go to school. You don’t have 
to serve an apprenticeship. Fifteen 
automobile engineers and specialists 
have compiled a spare-time reading 
course that will equip you to be an 
‘automobile expert without taking any 
time from your present work. 


AUTO BOOKS 


6 Volumes Shipped Free 


Conk 
“geamtr 
tive Meters, 
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easy for you to fit yourself for | 


How I Listen In on the World by Radio 


(Continued from page 22) 


“loose coupler.” This is “tuning "device. 
‘The simple outfit with which I started was 
as careless as a pup about what it brought 
in, “If there was music, amateur trafic, 
and government business in the air at the 
‘samettime, it brought them all to my listen 

gear and it sounded like a Morse family 
quilting-bee with everybody talking at 
‘once. The “loose coupler,” by a few 
simple adjustments, put out everybody 
‘exeept one person and locked the door. If 
I got tired of listening to that one, a simple 
twist of the wrist would put him out and 
bring in another. 


i 
< 
i 


of the station called, then the French 
word “de,” meaning “from,” and then its 

‘own call letters. By looking in the book I 

‘could find out who was calling whom. 

‘The vacuum detector and the tuning 
‘outfit that went with it not only brought in 
all the stations I had been able to hear 
‘with the Jess efficient apparatus, but many 
more, ‘The old apparatus seldom made 
audible any signals from stations more than 
three hundred miles away, nor from those 
which sent out electrical waves that were 
‘more than 1500 meters from crest to crest. 

‘The new receiver 
would bring in | 
messages from 
much greater dis- 
tances. T began 
with the lower 
‘wave lengths and 
several amateur 
stations and num 


amet ‘rous ship of var- 
"Arateur Radio Stations of the United | oun nationalities 
ruber of theve 
exile Communication Lave and Regu ending 
: ‘QTE "to NAH, 
“ST Radio Service Bulletin,” tmued | he New York 
. naval “station, 
containing the call 08, 
sexe rations | hsmmeana Where 
eter ia rade None 
tf thew shipe wan 
at once | lout, but theit 
wan ‘Rivy: Anetear 
Wan Teieceie | Bureau and receive a sony of the sect 
Hight, “but when | codes us ‘broad. 
You hook it up, it | cata om speed. A Wiens | Statons at” Fire 
yells like the | Commodore, Boy Scouts of America, 200 | Island, Sandy 
Barker outside | Finh Avense, New York City-whe hendies | Hook, and. Man 
sideshow. Astor: | tee tthe Navy. at a convenience to | toloking can de- 
age battery lights ‘those interested in wireless. termine a ship's | 
OE Mitecke fost | “Por tottenacion Seong teat brent: | fatian ight 
the eres Het | cass that you would Rus vortoctrescomoum | ooton, Tia 
a astoncis | ELSA ay cma | warm, mee 
lamp. Adry bet. |0,the Chef Radio tnepectr, Brent of | Crsteiy than her 
tery connects with | Rare at any ose fue fallowing cites: own navigator 
aplate in “the | "Bicn Mase’ New Oreste ea Detroit, | ean Rating my 
Yacuum tube just | atch: Battmore: Md. San Fancoc, | receiving wave 
Bie'would with | Bat Tew Yorks Res | length heard sue: 
the automobile’s | Sea cemsively Key 
ignition system, Membership in a national organization ‘West, Santiago de 


although in. this 
ease there is no 


spark, just noise | ord Conn 
fens flow of eur 
rent. The knobs | Broadway, Ne ¥ 


and switches 
which control the 
Yacuum tube are all plainly marked. 


apparatus I had 
always been obliged to “shah” the family 
because the sounds which I heard were not 
loud enough to compete with their voices. 
But with my vacuum-tube detector the 
phone sometimes talked so loudly that I 
could hang it on a hook, lean back in my 


‘many different stations I 
1 had purchased from the 
Superintendent of Documents, Govern- 
‘ment Printing Office, Washington, D. C., 
lists of all the amateur, commercial, and 
government ship and shore stations of the 
United States. Also T had purchased from 
2 private concern a list which included 
foreign ship and shore stations. One sta- 
ton in calling another gives the call letters 


Cubs, Bermuda, 
and, finally, at the 
‘upper limit of my 
tuning range, [was 
amazed U0" hear 
POZ in Nauen, a 
suburb of Berlin, 
talking with the Annapolis naval st 

tion! ‘The simplicity of the thing was | 
staggering, Twas hearing a conversation 

facroms five thousand miles of land and sea | 
fas easily as though it were in the next 

room. Recovering from my amazement, 
started down the scale again, I had just 
reached 600 meters when a faint signal 
caught my ear. 


‘The skin tightened on my scalp as it did | 
‘once when I was awakened in dead of night 
bby a crash outside my window. Here was 
1 tragedy of the seas being enacted within | 
‘my hearing! I wrote down the call letters 
‘of the ship in distress, and the words: 
“on fire." At that moment, before I could 
catch her position, there came an inter 
ruption. Traffic from ship to ship and ship 
fo'shore often breaks out in bursts, Into 
the babel came a string of signals stronger 

(Continued om page 108) 
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How I Listen In on the 
World by Radio 


(Continued from gage 102) 


‘than the rest. I tried to tune them out, 
but from my lowest wave length to one far 
above that on which the SOS was coming, 
‘they wore clear and strong. 

‘Pausing a moment to read the signals, I 
discovered that it was NAH repeating, 
over and over again: “QRT for SOS." 
Bluntly speaking, it meant: “Shut up until 
Uncle Sam gets a ship out of trouble." 

Tn five minutes the ether was as silent as 
a deaf-mute asylum. Then in tones that 
could be heard anywhere in the Atlantic, 
NAH tersely told the situation and gave 

‘Three ships nearest the one 
to go to her relict 
the broad, interfering wave of the 
navy station gave permission for the 
mn of trate 
every day, no matter when I 
listen in, my 
ftom of thrill 


away. And, all the radio adventures that 


Tam having, any man or woman, boy or 
ail, can duplicate. T began whea 1 was 
past forty and with only a few dollars’ 
worth of apparatus, With just my old 
mineral detector and single phone on July 
the second I heard a description of the 
Dempuey-Carpentier prize-ght, blow by 
blow, given by an expert at the ringside. 
For this experience I was indebted to the 


YEE 
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Me 
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(EEE 
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og Beg 


National “Amateur Wireless Amociation, 
which served an area of 125,000 square 
niles with its radiophone reports, 

‘A thousand mysteries of the air are open 
to the man who will buy a cheap radio 
receiver and begin. All the technical edu 
cation he will need he ean pick up as he 
goes along. Even though his increasing 
Interest leads him to purchase better and 
Detter apparatus, as T haye, his hobby will 
cost him far less than the tobacco habit, 
‘and become not only a fascinating recrea- 
tion, but a necemity as great as the daily 
paper. 


For thowe who wish to make their own 
a, 0 erienof helpful and inatrue- 
‘on this wubjet will appear from 


month to month in the Home Workshop 
department 


How to Make Improved 
Spark-Plug Brush 
HE handy spark-plug_cleaning-brush 


ean be made much handier by cutting 
ow alot in the end of the handle with a 


[Ad on ol Knife ace to the soars brash 
cbs 6 ace 


| hacksaw and inserting an old pocket-knife 
blade. 

‘The kei 
instant for scraping out heavy carbon de- 
posits from Inside the spark-plug sbell that 
the brush ean not reach.—J. C. OFTOFY. 


blade is ready to use in an 


Y' 


Scie, 


‘OU can earn from $1 to $2 an hour 
in your spare time writing show car 


‘ag tanya by 


The Boss Is Sizing You 


Ute you prove you are worut it 


GOLD MEDAL Electric 
WASHER — winner of 


ray: 


THE HOME WORK: 


Various Uses for the Handy 
Safety-Pin 


BESIDES its original intent, the aafety- 
‘in has other uses. It is'an excellent 
‘substitute for the more expensive film clip, 
tohang up and dry films. ‘The point of the 
pin is pushed through 

| the flim and, the pin 
Jeft open, the curve of 


a 


Big Money for Boys! 


ous woes for 


pin your ticket into 
your pocket with s safety-pin and you will 
‘Always know where to find it 

Tt i ideal to hold temporarily small 
bouquet of flowers. 


Detter, to hold your sheets of paper to- 


Drawer-Knobs Evolved 
from Glass Bottles 


GMALL old elas bottles make excellent 
knobs for use in home joinery, as is 
‘shown in the picture below. 

T have taken a number of them to re- 
knob kitchen furniture. 

took a dozen empty small drawing-ink 
bottles, fled each one with a paste of 
plaster of Paria in which I embedded » 


soua in susie 
oacement 


/ 


‘Sea am bet re ena chang nto 


| wood-screw hammered flat near its head, 
‘as shown in the illustration. ‘Then I let 
the plaster of Paris set thoroughly. 

‘These homemade knobs were screwed in 
the woodwork and served their purpose 
very successfully, 

If desired, concrete may be used instead 
of plaster of Paris. The paste may be 
colored any particular tint or shade to 
match the furniture, and to give to the 
knobs a more attractive appearance when 
in place. —Georce Ht. Howex. 


108 


‘Use a safety-pin, for want of something | 


Popular Science Monthly 


AGENTS 50 


‘OMLY 20 BOXES A DAY MEARS $18 DAILY PROFIT 


Clevelatid 


7? Year 
The Lowest Priced 
Real Motorcycle 


Spe etn pei 
ekepagind 


= 


ational College “iss 


# Chiropractic 


Double Your 
Money! 
In 10 years 


Money invested today in our 
Yanda ying 2c 105 mae 
eit grow to 
Sver twice the amovtt even 
though the interest arsed it 
Fehavented at ony 6° 


plan will be 
Bay furaled tt you upon 
Fequest. "Write today tor ou 
iigratute teling ‘how to Invest 
fly witha high interes re- 


November, 1921 


THE HOME WORKSHOP 


A Glue-Pot Fashioned from | 
a Tin Can 


“THE glue-pot shown in the illustration 
consists of two tin cans, one a large | 
‘tomato can, and the other a smaller milk- 
ean. ‘The top is cut off with the aid of 
shears, and the edges are filed off smooth. 
‘Then holes, $4 in. in diameter, are drilled 
tas near to the top of each can as practical 
‘Through these holes a strong wire is passed, 
Tooped at one end, 

then it is passed 
through the 
smaller “ean, and 
ue \ finally “Tooped 
‘ again aa it emerges 
from the large ean. 

‘Through » these 
‘two loops another 
wire is passed and 
tightly fastened, 
‘This is the handle, | 
‘The large can is | 
always kept half 
filled with water: 
the amaller can is 
filled with earpen- 
ter’s glue, When: 
ever ‘the glue is 
wanted, it is placed on the stove or over 
fan aleohol flame, to make the water boil 
Allow the water to boil a few minutes and 
the glue will be warm and ready for use. 
‘The brush with which the glue is applied 
can be kept in the ean, and the excess glue 
brued out onthe red passing throug 

"When it ix desired to use roe gue over an 
extended period, the water can be kept 
‘simmering burning the glue. 


- = | 
Prevents Wheelbarrow from 
Tipping Over 


OMETIMES a loaded wheelbarrow will 

tip over and deposit its contents upon 
the ground. ‘This often happens upon 
tilled ground or soft earth. Here is a way 
to prevent it: 

Cut two triangular pieces of strong 
doard the height of the wheelbarrow leg 
fand about 8 in, wide at the base. Hinge 


the long edge to the outside of the leg, 
with the base flush with the bottom. Place 
the hinges so that the boards will swing 
forward and lay flat against the body of 
the barrow when not in use. ‘These hinged 
flaps may be held in position by a hook or 
a spring clip. 

‘When it i desired to steady the barrow, 
swing the boards out on each side until they 
project at right angles. In this position 
they give a much greater breadth of base 
and keep an uneven side load from tipping 
over the barrow.—L. B. R. BBINS. 


IVER JOHNSON 


SAFETY 


Covered! 


Could you protect your home, your valuables 
Four Wie, it the need should Come tonight? 
"The safert protection isan Iver Johnson Revolver. 
Knocks, jolt thumps won't dacharge #..'Yoo sas 
sven “Hiammer the Hammer.” Only by « deliber 
Pull of the tigger can this revalver be discharged, 
Bot when needed, the Iver Johnson is 
respond’ with Tightning quickness, 
‘which have’ 


AUTOMATIC 


The Fer Sole Mi 


FFTER the lng, long grind—then, and 


only then, can you full 
the excellence of 


perfection of Florsheim workmanship, the 


stamina of Florsheim style 
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‘An Ice-Scraper Made from 
Tin Bottle-Caps 


MEETAL caps on grape-juie, soda, and 
‘other bottles should be saved, and 
‘when enough are accumulated, a good ice- 
seraper can be made. The caps can be 
nailed to the bottom of an old broom, when 


pt 
‘over an ley sidewalk, the ice will be scraped 
fof by the sharp edges of the bottle- 
caps.—ARTHUR GOLDENBAUM. 


Use Up Old Rags for This 
Shoe-Brush 

A 2000 substitute for a shoe-brush ean | 

be made from some old cotton oF 


Aannel rags as shown in ¢ 
herewith, 


cut with a jack- 


Flashlight on Rifle for Night 
Shooting 


OPFTEN it is necemary to use a rifle at 
night, especially where coyotes and 
nocturnal prowlers are troublesome. With- 
out some ind of light 1 is next to im 
Pile to score a 

i ienlty: may be overcome by 
attaching. ange feshlight tothe ite 
barrel with clamps, as shown in the accom- | 
panying illustration. When you are ready 
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PATENTS 


DFOR S 
iGEND THIS FORM: 


DONT LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION 
tnd wien A 


‘ity ith pnt esrarions 
raf byw to ereup pour 


‘Superintendents, Mechanical 
‘Werk Managers, Foremen, 
1 you are seeking a postion or contemplating 
change, communicate with ‘The Industri 
ftnd Mercantile Service, Ine., Consultants ad 
Engineers in Industral and Personnel Problems, 
525 H Land Title Bldg», Philadelphia, Pas 


Toscictoped by darks 


you may pick a vulnerable spot and bring 
Gown the intruder with one well-aimed 
shot. 

‘The writer of this article has used this 


method very effectively on neighborhood 
cats that became too noisy for his peace 
of mind. —E. G. Gerrins. 
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WATSON E. COLEMAN, Pateat Lawyer, 
(G20 F St, Washington, D.C. 
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When Tracing from Old 
Drawings or Prints 


HE draftsman who has occasion to 
trace from blueprints knows what a 
strain it is to the eyes. Likewise copying 
Grawings from old tracings that are worn 
fand faded is a difficult matter 
‘Much time may be saved and much labor 
and eyestrain avoided if the draftsman uses 
fa case with a glass top for the drawing- 
board. "An exhibition case makes an ex- 
cellent drafting-table for the purpose. Any 
case with a glass top, a loose window-sash, 
or Toose piece of plate-glass, such as 
used for a deak-top, may be employed. 
‘The glass top is used as a drawing-board 
fand the under side of the glass is illu- 
inated by an eleetric bulb, the amount of 
illumination depending upon the clearness 
of the lines and on the transparency of the 
material on which the drawing is made and 
‘an which it isto be traced. 
When copying on tracing-cloth, day~ 
illumination may be sullicient, but 


RTS 


Soe CLASS —~»_— 
| Fe 


jor 


rein om late ke tang cw he 
lodowtoan, bat mare conto 


when copying from blueprints or trans- 
lucent ‘paper, electric bulbs on the under 
side will greatly facilitate the work. Small 
‘weights take the place of thumbtacks, 
‘unleas a special case is constructed with a 
flush wood frame.—B. Fox. 


Safety Oiling Device for 
Machine Shafting 


“THE accompanying illustration shows » 
safety and labor-saving device for oiling 
shafting. 'To fill the eylinder the thumb is 
Inserted into the hook and the plunger 
withdrawn from the cylinder. The wing- 
‘nut is then loosened 0 that the plunger 


Etat hang “one ee ne 


may be swung to the side and the eylinder 
filled. The plunger is then replaced 

‘To use this device the spout at the top of 
the pole is placed in the oil-hole and the 
‘cock in slightly opened. The ol will then 
be forced through the tubing into the oil 
hole, 

‘To empty drip-pans, ete, insert the 
spout into the pan, open the cock, and 
ull up the plunger. ‘The eylinder is then 
‘emptied by placing the three-way cock in 
the other position and allowing the oll to be 
forced out through the drain. 
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Reduce Noise Over the Shop 
Telephone 


PN. noisy shops much of the noise is 
‘transmitted over the telephone when it 
is sed and the 

party at the oppo- 
site end has a dif- 
fult time hearing. 
can be 


avoided by the 
tse of a heavy 
eardboard mega~ 
phone attached 
to the telephor 
transmitter, a8 
shown in the illus 
tation, 

‘This attachment 
willmake the voice 
louder and tend to 
‘shut’ out -undesir~ 
able noises. —J. B, 
Mona, 


How to Cut Heavy Sheet 
Metal with Shears 


EW amateur mechanics know how to 
‘cut heavy sheet metal with a pair of 
tinner’s shears. The illustration shows the 
best way of doing this. 
‘One handle of the shears is held in the 
vive and the other handle is manipulated 


“Ty ths metodo in the snr heats, 
ae So 
‘with the hand. When held in this way, the 
Tutting of the heavy metal wll be found 
very easy, 

Tt fs only necessary to guide the metal 
with one hand and force the shears down- 
‘ward with the other. 


An Electric Bulb Becomes a 
Burglar Alarm 
WHEN an slectric bul is allowed to 

drop on the floor and break, there is 
considerable noise. This can be utilized as 
‘alarm in the manner shown in the 


a placed 
the door and an 
| old bulb is placed 
tupon the shelf. 
This is s0 placed 
that the opening 
of the door will 
cause it to drop 
| off and break. The 
noise produced 
‘willbe sufficient 
to arouse the oc- 


cupants of the 
house. — J.B. 
‘Moran. 
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| Oxyacetylene Cute Steel 
Disks in a Drill-Press 


GTEEL disks may be cut to exact 
diameters with an oryacetylene flame 
in an ordinary drill-press in the manner 
shown in the illustration. 


and differs from the more common welding- 
tool—is secured horizontally to the chuck 
‘on the drill-spindle, which remains station- 


ary. 
"The sheet steel to be cut is then centered 
and clamped to the table of the drill-press. 
A previously punched hole at a point on the 
eircle to be cut (or a hole formed by the | 
flame) is first provided, then the drill-press 


This method of cutting sre dis Se well 
Sort ying! in eien and mcurete 
table with the sheet-steel plate clamped to 
it Is rotated by hand, and the flame cuts 
sharply and quickly, following an accurate 
cirele,—T. A. Hom. 


Making a Scaffolding for 
Laying Shingles 


HEN it becomes necessary to shingle 
a dwelling or barn, a scaffolding is 
required strong enough’ to support the 
weight of the man or men laying the 
shingles. 
‘Any one who knows how to use a saw 
‘and a hammer can easily make the simple 


Pista hers watess 
=e | 


seaffolding shown in the illustration from a 
few pieces of narrow flooring. The dimen- 
sions of the frame should be so chosen that 
the frame fits between the sheathing 
boards. ‘The feet of the workman rest on 
the heavy bottom piece as indicated in the 


diagram. —Wiutas E. Kise. 
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A Phonograph Horn Makes WOASQ2 Snuffling 


a Novel Flower-Pot 
N old morning \ 


glory horn, 


with the ald eylin- 
der _phonographs, 
and an old um 
brella-stand com- 
bine to make a 
very pleasing 
flower-pot stand 
for a sunny win- 
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eee ay To Straighten Curled or 
aN 


Twisted Gut 


“TBE ut with which fabbooks are aneled 
thas always a tendency to curl and twist 
up after drying, making it inconvenient for 
the fisherman to amort of handle them. 
‘Toatraighten gut that has become curled, 
hhold it stretched taut and quickly pass a 


An Old Flatiron Made into a 
Bench Anvil 


HOME mechanic who does not have a 
big heavy vise will find the suggestion 
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A Wrench or Chuck for 
Square-Shank Tools 


PN the illustration is shown a method of 
‘making a small tap or reamer wrench 
for holding square shanks. A length of 
steel shafting or similar stock is drilled 
down the center, the diameter of the hole 
being a trifle lex: than the measurement 
‘acroas the flats of the shank of the amaliest 
tool to be held in the chack. Next, the end 
of the bar is taper-threaded with a pipe-die. 
=n two slots, at right angles, are cut with 
ckzaw, forming four segmen 
‘By bending these segments out, one at a 
time, they can be filed flat on the inside 
land when bent back into place a square 
‘socket will have been formed. If the tool 
fs to be hardened, this must not be done 
until all the bending and fling is complete; 
not hardened, it must be carefully used 
the socket will wear out of shape. 
A nut is now made, either knurled or 
from a regular hexagon nut; it is drilled 


SEMTERDENL cre Storer rut Trane 
Sapeerecs “sewrese” Terrase 
AOSuT ree Fane, 


‘hig oan grt thd of ing 


and tapped with a pipe-tap to fit the thread 
fon the shank of the chuck; screwing the 
nut on to the chuck will draw the jaws to- 
ther and clamp the tap or reamer in 
lace. Different-sized tools, within limita, 
can be held in such a chuck; it may be 
lused in the lathe or provided with a cross 
handle for bench work.—H. HI. PARKER, 


Cleaning Candlesticks from 
Wax or Paraffin 


WAS, purntin adhering to candle 
sticks can be removed easily by pour 
Jing hot water over the parts to be cleaned. 
‘The wax will Toosen and fall off without 
any part of it remaining on the candlestick. 
Either the faucet or the tea-kettle may be 
‘used for the hot water. —B. Fox 


DRAFTING offers exceptional oppor- 
tunities today not only beeause it 

‘good salaries, but because it is the 
Roc sep toward tuocean in Bfechanical 
for Structural Engineering or Archi- 
tecture. 

Drafting is just the kind of work « 
‘man likes to do—pleasant, interesting, 
profitable. 

Is Drafting hard to learn? Not if 
you go about it right. 

‘There is an easy, fascinating way by 
which you can learn quickly, right at 
home, in the spare time that ‘now goes 
to waste, 

For 30 years the International Corre- 
‘spondence Schools have been giving 
men just the training they need for 
‘success in Drafting and more than 300 
‘other subjects, 

Let the I. C. &; help you, too, Choose 
tho work you like best in, the coupon, 
then mark and mail it, ‘This doesn't 


‘bligate you in the least but i wil bri 
SJou‘information that wil tare you of 


‘A wuccessful career. ‘This in your chance, 
Don't Jet it alip by again,” Mark and 
‘mail this coupon now. 
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MONARCH 
JUNIOR LATHES 


The Biggest Little Larhe Built 


STURDY small engine Lathe but 
‘with the same jualty” construc: 
that has mace MONARCH ENGINE 
EATHES standard the world over AR 
rate, dependable machine tool ex 
Fecsly despa or and uaratend o> 
fo any small work that any other lathe 
will do with speed and accuracy. 
MONARCH JUNIOR wil ft in any shop 
or in a work-room right in your own 
ome. They areespecally designed for 
Beninners recy 1 ean to oper 
fieamareauiped the mime a say 


‘The Greatest Achievement in Lathe Bang Hitary 


Monarch Junior SOO) 


ich Engine Lathe 


201 Onk Street, - ~ Sidney, Ohio 
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DDBAWING-INK bottles are umusty pro- 
vided with stoppers with a pin exten 
sion carrying at its lower end a quill that is 
submerged in the ink and serves for filling 
the drawing-pen. If the stopper is laid on 
the drawing-board, it is likely to roll on the 
paper if the board 
Js tilted or jarred, 
and many a care. 
fully executed 
drawing is ruined 
by smudges from 
the ink-laden il- 
ing-quill of the 


nouow sive 
roucur 


per. 

After having 
suffered through 
several accidents 
of this kind, T de~ 
vised the method 
iMlustrated here to prevent further repeti- 
tions. I cut the stopper as shown in the 
picture. ‘The flat side prevents the stopper 
from rolling and the slant makes it impos- 
sible for the quill to come in contact with 
the drawing-paper—M. Comstock. 


Prevent Sledge-Hammers 
from Flying off the Handle 


HIS consists. merely of two wedges 
made of wrought iron as shown, 134 in. 
longer than the length of the eye in the 
sledge, and is 4 in, thick at the angle end, 
‘ever 
Snare 


——— 
=== 
Prem edamnty ony gh ted 
oeeeaseeee. 

acerdra gate wt 
sham dige tnd ae 
ends of the pin are riveted.—L. J. Brewer. 


Camouflaging a Disfiguring 
Crack in a Mirror 


LARGE plate-glass mirror, used at 


‘adopted the following scheme for eflec- 
tively camouflaging the ugly crack. 

"A number of leaves were painted on each 
side of the crack 


the crack the ap- 
pearance of & 
branch of leaves. 

‘Another eflec- 
tive way of aceom- 
plishing the same 
results by one who 
may not be able 
to paint leaves, 


would be to paste some dried pressed leaves 
fon the mirror. This idea can be utilized 
| for cracked mirrors at home.—B. Fox. | 
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‘Send for Catalogue No. 20 
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Substantial Shelving Made 
from Pipe Stanchions 
QHELVES of unusual strength and rigld- 

ity can readily be made from wrought 
fron pipe secured at the floor and ceiling 
fand provided with a series of holes for 
‘roas bars, as is shown in the picture 


‘The pipe used will vary with the weight 
itis required to support. One-inch size is 


Fuarren pee ano 
Rann Re anaes 


Pipe stanchion form strane spt fo sel 
tna‘ahichsinended tary hese fd 


suitable for most purposes and white 
fenamel makes this attractive, "The holes 
permit of varying the distances between the 
shelves, which shaves are simply Blanking 


Hal ig required where metal is used and has 
the further advantage of showing off the 
stock by not obstructing the view as heavy 
‘wooden frames do.—G, A. LUERS 


Put Oarlocks 6 on a Chain 
to Prevent Their Loss 
ODERN rowboats are, as a rule, 
equipped with removable oarlocks, 

‘These are undoubtedly convenient in some 
‘cates, but they are easily pulled out of their 
sockets and may be lost by falling over- 


Loa 


board. ‘Their loss may be prevented in the 
following manner, as illustrated in the 
picture. 
Drill a hole through the shank of the oar- 
lock, draw a ring through the hi 
fasten to the ring a short piece of 
other end of which is attached to a 
‘of the boat, near the 


Stock-reducing Sale ¢ 
of 74, A.C. fully guaranteed 


Motor 


tow 


ll 


While they last, we offer 
the balance of our purchase 
‘of 10,000 new, latest type 14 
HP single phase, 110 vol 


1740 RPM, 60 cycle A.C. 
split-phase, induction mo- 
tors at the following prices, 
f0.b. Chicago. 


100 Jots, each. 


$11.75 


25 lots, each. 12.00 
12 lots, each. 12.25 { 

6 lots, each. 12.50 

3 lots, each. 13.00 

Single Motors. 13.50 


Several hundred thousand of these motors are in use, giving | 
remarkable satisfaction, year after year. They are exceedingly simple | 
in design and sturdy ‘in construction, Have important exclusive 

patented features which reduce repair and upkeep expense, | 


Every motor is tested for 50% overload and guaranteed for 1 year, | 
A GUARANTEE-TAG wired to it instructs the owner to return it 
to the factory, express collect, and receive a complete new motor 
which will be shipped to him ‘express prepaid, should anything go 
wrong with the motor in the first year of its service. 


Motors are exactly suited for operating washing | 
machines, churns, cream separators, ventilating 
fans, lathes, drills, grinders, saws and similar work, 


-cooled. ‘They cut out at 
han ordinary motors. 


el cage type, 


Motors are of sq 
at lower specs 


higher speed and cut 

Furnished in cither rev 
or non-reversible, with cord and plug terminal, 
preference. 


sible type with binding post terminal; 
In ordering state 


CASH MUST ACCOMPANY ORDER 


or, we will ship C.O.D., if you prefer. Above prices are just about 
half usual quotation on ‘motors of this class; and there is no margin 
left to cover bookkeeping or collection costs. 


NORTHWESTERN ELECTRIC COMPANY 
410-420 SO. HOYNE AVENUE, CHICAGO 


Motorcycle Bargains 


Paya 


SAVE 259 hut? 65% vi] 
(SSae 
‘i 
aaa 
MgroR CYCLE co, 


REDUCED PRICES 


Back to Normalcy—20% Further Reduction 
SOUTH BEND LATHES—EST. 1906 


| 


Williams’ “Agrippa” 
Tool Holders 


When your work demands 
unusually heavy cuts; when 
the piece in process is par- 
ticularly difficult to machine; 


you can depend 


required; 
upon Williams’ “Agrippa” 
Tool Holders, “The Holders 
that Hold.” All kinds and 
sizes: booklet on request. 


J. H. WILLIAMS & CO. 


“The Drop-Forging People!” 
BROOKLYN BUFFALO CHICAGO 
T Richard St. 7Vulean St. 1007 W. 12054, 


3t Catharines, Ontario 


| a aca 


Less perspiration 
and more results 


heeding by band wil 
Dito rt mee but 
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‘Ask your supply howve wr rite w 
‘THE OSTER MPG. CO, CLEVELAND, 0. 
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Gramophone Mechanism for 
Turning the Grindstone 


CARBOR- 

UNDUM, 
emery, or small 
stone "wheel at- 
tached to an old 
double-action 
spring gramo- 
hone,” forms a 
srindstone suita- 
ble forall forms of 
light work. 

int, remove the 
revolving table, and cut the disk down to, 
say, 2 oF 3 in, in diameter. 

Now thread the shaft end to take a amall 
nut. This done, put on the grinding-wheel | 
land secure it in position with washer and | 
nut. One winding, and the mechanism is 
rood for a number of tools, 


Keep Your Ball of String 
in This Twine-Holder 


GHOPKEEPERS who use twine for 

tying parcels can easily make a holder 

like ‘that shown in the illustration. It 

conta nothing and keeps the ball of string 
from unwin 


pera 


ong and about 4 
or Bin. wide, forms 


of the board a side 
Plece is nailed. A. 
Dece of a curtain- 
roller, long enough 
to fit loovely be- 
tween the two side 
pieces, is provided 
with the pin-eape 
of the roller and is placed with its pins in 
the roller brackets serewed to the side 


‘The roller forms the support for the ball 
of twine, 


Cuff-Buttons from a 
Pair of Dice 


ITH lathe, 1 fle, or a hacksaw, | 


ceulf-buttons of striking aj 


pearance 
may be made from a pair of die It the | 
| erent tae 


dice are of ivory, 40 much the better, but 
cubes of bone, celluloid, wood, or any other 
material are also suitable. In making the 
‘cuts, care should be taken not to cut too 
deep. 

‘The material between the cuts should be 
carefully removed, 20 as to leave a stem 
connecting the two 
face parts of the 
button. The pice 
ture clearly” itlue 
trates the sppear- 
ance of the button 
when completed. 

‘The method of re- 
moving the unde- 
sired material de- 

| pends upon the 
tools used in the 
making of the but- 
tons—Jony Nev- 
ERBERG. 


Popular Science Monthly 


The Technical 
or Scientific 
Book You Need 
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NEW MOTORS 


ALL SIZES UP To SH.R 

We Specialize in Small Molors& Genera 
ASTON, Be We ut, Perr 

RELESS, TELEPHONE GENERATORS 


Seavour- ioe wart 3400 7. 


ous. 


ii noi ilies 


FRE! Eee | 


inom, 
ied apelnsrel ty 
‘had Year ll 
“he te Ph forthe 


DEAF 


Tat em op ES St sre, ana 


ASBESTOS 


We are miners and shippersof Crude 
Asbestos in any quantity. We produce 
all grades at our world famous BELL, 
ASBESTOS MINES, in Canada, We 
abo card fibres, spin yarns, weave 
cloths, and make all sorts of Asbestos 
products, 

For anything you want in Asbestos 
turn to 


Keasbey & Mattison Company 
Dapt 84 AMBLER, PERO U.S.A. 


Combined Square and Angle 
Gage Is Useful 


COMBINATION of » machinist’s 
square and angle 
attached sketch. It consists 
| blade fitted into sel bar or stock with a | 
fixed pivot and two a 
through the center of the stock 
‘adjustable screws permit. of setting. the | 
| blade at an angle or squaring it up with the 
stock as is required 
‘The name tool is serviceable as a depth | Fe 
a9 the blade can be nid endwise and | a 


BROWN & SHARPE 
MACHINISTS’ TOOLS 


ee 


acces Se | 


rics the world over 


| mecured by means of the twoset nerews, The | [aa 
tool is compact and will At readily Into a 
tool-kit, affording the machinist three use- 


foe and depth gages. buna, NOW Any Man Can Now 
How Baby's Bathtub Can | TARD Pn ey \Afford an OTTAWA 


Be Placed Conveniently 


"To_make a bathtub for the baby a Lower Prices and 
lange tin pan can be used. The pan Offer on the famous 
should be provided with two heavy wire | vest 


hhooles at each end. ‘The hooks rest on the 


okad aae 
sc 


| aeasnscanvetenaias 


fedge of the bathtub and a small rubber 
hhose may be used to fill the pan with water 
from the faucet. 

‘The wire hooks should be carefully 


any color desired and the 
| enameled in white,—W. C. Rover. 


Bed Dest phere mn 
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Wed Devil 


Chain Drill 


Makes Difficult 
Drilling EASY 


CHAIN sling to hold 
the drill to the work 
nd-an automatic feed to put 
pressure on it to make it bite, 


You take the tool to the 
work, instead of the work 
to the shop. 


Savesa lot of labor in drilling 
iron or steel, the truck frame, 
engine cylinder, angle irons, 
wagon tires, ‘pipes, _ pil 
flanges, boilers, etc.’ Drills 
through metal with less work 
on your part than driving an 
auger bit through wood. 


“Red Devil” Chain Drill No. 2011 


Just the tl for al arund deiting 
7 Eauippedl with thee-foot 
Rect chain and a sect chuckywhich 
takes 4 inch round. shank drills 
Guaranteed absolutely. Sold by re 
liable dealsrs everywhere, or from 
us, S815. 

The “Red Devil” Mechanics’ Toot 

Beatle a yours for essing 


SMITH & HEMENWAY CO., Inc. 


264 Broadway New York, N.Y. 


danded sf the on 
San wedi ig Na 824 shown 
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| Marble in Inkwell Prevents 
|" Evaporation of Ink 


ORE ink 

evaporates 
from inkwells in 
an office than is 
used. for writing; 
and the result is 
that that which 
isleft for writing is 
always made mud- 


‘A means of pre- 
venting ink evap- 
oration consists in 
roping ag or 
ink 


nary marble over 


pushed against it 


| How to Keep Library Paste 
in Good Condition 


IBRARY paste ordinarily cot 
‘small bottles. havi 


ike 
again. Vj 
the brusiBis lost, 


Here is a plan 
that takes care of 
| the problem. Put 
| the bottle of paste 


water, and. then 
over’ the bottle 
with an inverted 
tumbler. The 
paste is kept fresh, can be used quickly, 
and it is not necessary to clean the brush 
after every using. The placing of water in 
the saucer is not an essential if the paste is 
tused frequently. If used seldom, however, 
it is best to add the water so that the paste 
will be kept from drying out.—N. G. Nea. 


Increase the Holding Power 
of a Nail 


HERE isa simple method of increasing 
the holding-power. 


‘4 wre-nail or 
spikey Wp a fas file the point of 
the owndig tie pftdrd and then, 
with splitjehdail fof about or 
fourth} itllengthAWith a triangular file 


the tw halves should be beveled in the 
“aor. mmnner indicated 

Cy, Boe a the ltt. 
Grr MOUSE Before using the 


nail or spike, drill 
a hole of the same 
diameter as that 
of the nail in the 
‘wood to the depth, 
+ you wish the nail 
to reach before 
spreading. ‘Then 
Place the nail or 
spike in the hole 
and hammer it 
down. It will 
spread as shown. 


fe trhih\ puree [te finto — 
the fe 4 GN acu thar other. | ——<—<—$<———— 
aky sorbate aside &s soon | (BE YOUR OWN BOSS. 
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'S.€ JOHNSON & SON, Dep. PS. 1, Race, Wis 
“The Wood Finishing Authorities 


MAKE 
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Inman rmobocs 5541 Ami Ti, Cra Oe 
THE AJAX EYELET FASTENER 
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AMERICAN PIPE BENDING MACHINE CO, 
51 Pearl Street BOSTON, MASS. 
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For Increasing the Depth 
of a Hacksaw 


"THE other day I encountered a job 
which required a saw-slot between two 
holes in the center of a piece of work. I 
found the work impossible, as the hacksaw 
was not of sufficient depth to reach the 
holes, 80 I quickly made the arrangement 
shown in the illustration. 
“Two pieces of flat stock, of the same 
mnsion as the hacksaw frame, are given 
fa short rightangled bend on’ one end, 
which ia drilled and tapped for a machine- 
screw. The straight end of each piece is 
drilled and fitted with a pin that will pass 
through the holes in the saw-blade. ‘The 
centers of the pieces are drilled to pass over 


aking deep cute attach an extennon ke 
{BGs te two arma’ ot your hacksaw fume 


the pins in the hacksaw frame. ‘The illus- 
tration shows the pieces in position. 
‘After the saw-blade has been drawn, 
tight, the serews are turned down until the 
heads pinch on the ends of the frame. This 


makes the attachment perfectly rigid, be- 
sides increasing the depth of the 


Use a Motor-Truck for 
Pulling Posts 


“TBE power of any motor-truck i suf. 
cient to perform all the chores and hard 
jobs about the farm if the power could but 
‘be applied in the proper directions, Here is 
‘shown one of these jobs and the device to 


change the direction of force to accomplish 
it, Pulling posts from a fenceline without 
breaking them requires a vertical lft, so the 
jack has to be used. It is made of 4 in. by 
in, timbers, each piece 3 ft. long. The 
upright and the base are mortised together, 
while the side arm is attached with but one 
bolt so that it can be folded for carrying. 

‘After the chain has been snubbed around 
the base of the post and the jack set as 
shown, the truck is started and the post is 
lifted.’ ‘The truck need not be stopped until 
another post is reached, when the one just 

nulled may be thrown in the truck and the 
Jack arranged for another one. This 
method saves time and requires but one 
man, 


“FOLKS OFTEN SAY— 


*You never know people until you live with them.’ And 
's 80 with tools. 

For more than forty years we old-timers have been ‘ 
with’ Starrett Tools. 
“We know them—know that underneath the polish there's 
quality through and through. 
“We've learned to know their dependable accuracy, and 
taught the youngsters to appreciate it, too. 
“That's why we say—Starrett!" 

Catalog No, 22 °W" sent free upow request 

‘THE L. S. STARRETT COMPANY 


The Wet’ Crete Tenis 
Mander Wc Seon Corl 


NY. 
PARITN, 
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Results Count— 
Then Count Them! 


You run a machine for re- 
sults; you develop it or in- 
vest in it for what you'll get 
‘out of it—and that's what 
a counter tells, 

‘The amount of output is reg- 
istered then by the machine 
itself; it tells (on the count- 
er) what you ought to expect, 
and get. 

Tt puts your production un- 
der easy supervision 
control—just putting on a 


OL 


COUNTER 


‘The Sct-Back Rotary Ratchet 
Counter below is for machines such as 


Send, for free booklet if 
there's anything you want fo 
count—automatically or by 
Wand. 


The Veeder Mfg.Co., 
44 Sargeant St., Hartford, Conn. 
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How to Measure Electrical Resistance 
By W. H. Hoschke 


|FTEN the amateur electrician finds it 

mceesury to make fairly accurate 
determinations ‘of electrical renstance, 
Many believe that 4 costly Wheatstone 
Briige must be had if resistance fs to be 
tmossured. Ths i not so, however, since 
ery roable determinations of electrical 
sana can be mods Wy the we of 8 
Purposes can be made by the use af a 
Foltmeter and an ammeter, together witha 
Couple of dry ces and a witch. Tn fact © 
ery rough determination ‘can be made 
with an ordinary galvanometer and in 
Mrother case with a single voltmeter, 23 


Figure 1 shows a method of measuring 
resistance with a voltmeter and an am- 


results. After the apparatus is connected, 
the key is pressed and the voltmeter and 
‘ammeter read. When the readings of both 
instruments are made, the resistance of the 
coil in the circuit may be calculated by 
following out Ohm's law (resistance = 

Tt will be understood, 


be used, providing it has a resistance 
greater than the resistance of the coil to be 
measured. 

‘The rheostat should also be graduated so 
that the resistance will be known at any 
point. “The resistance of the rheostat is 
carefully adjusted until the galvanometer 
‘needle comes to zero. When this adjust- 
ment is made, the resistance of the coil to 
bbe measured will be the same as that repre- 
sented by the laboratory rheostat or re- 
sistance box. This is a very simple way of 
measuring resistance and is accurate 
‘enough for all common purpcses. 

‘Another good way of making measure- 
ments in resistance with a single voltmeter 
is shown in Fig. 4. In this case, a two- 
pole double-throw switch of the sliding 
type must be used. If the experimenter 
does not have this at hand, he can very. 
readily assemble one from materials found 
about the shop. In this connection it will 
bbe noticed that a known resistance wil be 
‘used, A amall resistance spool or even a 
‘T5-ohm telephone receiver can be inserted 
in this part of the circuit to act as a known 
resistance. 

In this instance it is not necesrary th 
the known resistance be greater than the 
unknown resistance, ‘This method of 
resistance measurement is known as the 
drop method. First, the double-throw 
‘witch is moved to the left and the drop in 
voltage across the known resistance is 
measured. A note is made of this figure, 
‘The switch is then moved to the right a 
the drop in voltage across the unknown 
resistance is noticed, From these figures 
it will be possible to measuro the resistance. 
The formula weed is a simple one and 


eB 
R= Unknown reitance 
= Known resitasce 
V DVoltage drop acrov unknown rerstance 
trons Knwwnresstance 


Dolls Made from Old 
Cut-Out Photographs 


DOLL that 
will “delight 
the small girl is 
made by having 
an enlargement 
taade rom a nega. 
tive on single 
weight semi-matt 
paper and mount 
ing it on an extra 
heavy piece of 
cardboard. 

The stand is 
made from a 2-in. 
piece of pine eut in 
‘triangular shape, 
‘with a slot to hold 
the base of the 
cut-out. The up- 
right piece is 
made from }(-in. 
pine. Seewhat 
your little girl 
Thinks of this. 
—Howarp Fowt- 
ER. 
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| Easy, Now, to Own This 
Fastest-Cutting Los Saw 


‘Tony way to have mars ancy 
ici money 


Use Every 
Day in the 
Year. 


mh ai 


The Greatest Money-Maker and Work-Saver 


You Can Make Big Money Sawing 
Wood and Selling It In Towns and Cities 


[HE Wood business is paying big money to thousands of men. You, 
too, can easily clear your own land, and make money clearing leat 
for neighbors and supply ‘ing wood for needed ee Leepnry have made the old, 
bael peak og 5 of falling trees and Cure logs and 

the easiest job of all, thanks to the OTTAW, a 
easiest-to-move Log Saw. It aa great pboronver la aca. 
maker. Hundreds of OTTAWA owners are making splendid | wees: 
money and have quickly pala for their OTTAWAS out of their 
ica it hes evee Toon sod't the sums tine beve a pertanie power past | Sfate 
for running your grinder, sheller, pea buller, pump and other machinery. |“ ~ 


Your Profits For a Few Days’ Work Will Pay For Your 


OTTAWA [OG SAW 


Dees romfacer:ScelBitt 


(Ul dret from faceaa 
NOW SELLING 
AT NEW 
LOWER PRICES 


By Which All 
LOG SAWS Are Judged— 
More In Use Than Alll Others. 
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Boys! Look at t this 
Wonderful Auto Chassis 
A 


Built entirely of Meccano, Runs by its own motor 
its own try cell Hana worm steering mech 


You can build it with 


MECCANO 


Toy Engineering for Boys 


You may think it hard to make, but thousands of bo; 
have built models much more wonderful than this one. 


This chassis, for instance, is a real working model. 

Not only does it ook like a chassis, but it #s a real 

one in miniature. It is 26 long, and fully self 

contained. It's great fun to make it run forward on 

the floor, then shift the gears into “high” or reverse 
J watch it respond to your slightest touch, ‘The 
iled views at the left show you just how the 
ntial and gear-case are made. 


ng what remarkable models a bright in- 
nit boy can build with Meccano and a_screv 
ery simple ones. The big 
Book of Instructions makes everything easy. 


3 THINGS TO READ AND REMEMBER 


BIG $1250 PRIZE THIS $5.50 SET 
COMPETITION 


tam eet ee You NovIX, A dandy outfit sor 
tuose have an enry 

Sourdeaicefor aince Sig Sse of pies 
Winker write tow Boat your dealer's 


3 SPEED TRANSMISSION 

Thin ie hs, the iting 
are Progr 

fro apeeds forward and one 


revere. Meccano Company, Inc. Die. K, 71 West 23rd St, NewYork City 


the free 
sing Your Output 


Corona helped him to success 


Send for the free booklet that tells how 
Corona can increase your output and income 


TS name is Harry Botsford; 

he is editor of The Dodge 

Idea, and publicity advisor to 
five corporations besides. 


He came back from the war to 
find his business position gone 
and so he journeyed out to the 


oil fields, 


“{ had always been a reader of 
magazines,” he writes, “and one 
day while I was hard at work, the 
BIG IDEA came—why not rent 
a typewriter and see if I could 
write some articles and sell them? 


“L managed to rent an old- 
fashioned typewriter and carried 
it three miles on my back. By 
the time I got to the house, I 
will swear that machine weighed 
a ton! Then and there, I quietly 


‘You need not put of own- 
ng your own Corona—for 
itsroeal com lincloding the 
ase) isonly $50—and you 
fan buy ie on easy pay 


registered a vow that I would 
buy one of those 6% pound 
Corona typewriters I had heard 
so much about. 


More income in the evening than he 
earned during the day 


“Every night, tired and weary physi- 
cally, I put in two hours before that 
typewriter, trying to write salable 
articles. "Fortune indeed 
smiled, for my first attempt 
was accepted by a small trade 
Paper. 

“At the end of the first two 
months, I checked up on my 
income’ and found to my joy 
that the two hours I had putin 
each nighthad nested me more 
money than hadthe eight anda 


half hours at heart-breaking labor. 

Finish his story in this free book 

The rest of the story—just how he 
moved forward in income, step by 
step, how he has travelled all over the 
country with faithful little Coror 
told in a free booklet entitled 
creasing Your Output and Income.’ 

The book tells also the stories of 
many other men and women, in all 

sorts of businesses, who have 
found Corona a faithful little 
private secretary and are doing 
more and better work with its 
help. 

There is a copy of the book 
free for every reader of this 
" ie. Ie will be sent by 
‘mail without obligation; mere- 
ly fill in the coupon and mail, 


“Fold it up—take it with you—typewrite anywhere” 


CoronA 


The Personal Wrieing Machine 


‘Built by CORONA TYPEWRITER COMPANY, Inc., Groton, N.Y. 


There ae mae than 100 Conon Dea 


[ CORONA TYPEWRITER COMPANY, tn 
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It is easy to identify 
Victrola instruments 


You can tell them the moment you raise 
the lid and see the trademark “ Victrola.” You 
will also see other Victor trademarks, as the 
picture and the phrase “His Master’s Voice.” 

Be sure to get a Victrola instrument, for it 
is the chosen instrument of the greatest artists 


and specially made to play their Victor records. 
The Victor trademarks besides being your 
means of identification are also your guarantees 
of quality. Victrola instruments are built to 
give a lifetime of service. Look under the lid 
for the Victor trademarks—* Victrola,” the 
picture and the phrase “His Master’s Voice” 
—and you can be certain of lasting satisfaction. 
Victrola instruments $25 to $1500. 


Victor Talking Machine Company, Camden,N.J. 


